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FOREWORD 



Over tht part 10 years, econometric and input-output models, onca limited to making na= 
tional projections, have become available for making local area occupational projections. 
While the possibilities opened up by these new regional and local models are interesting, the 
cost of developing and maintaining them for particular labor market areas can be quite high. 
In addition, the apparent^ though not nec^sarily actual, complexity of these models inhibits 
many people who should be involved in the forec^ting prcK^ess. 

The purpose of this monograph is to give a balanced, nont^hnlcal presentation of the ad- 
vantages and disadvantages of econometric and input-output models compared with existing 
Department of Labor moders for proj^ting Ic^yal area occupational changes. The 
monograph is written for, and at the request of, local and State officials who are risponsible 
for making local are^ occupational forecasts. 

It should be noted diat this monop^aph is the r^ult of a collaborative effort on the part of 
the Employment and Training Administrationi the Bureau of Labor Statistics^ and the Na- 
tional Occupational Information Coordinating Committee. 
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Acting Director 
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PREFACE 



There are many issues to consider in aiseising the relative strengths and weaknesses among 
alternative ^pproachei to local occupational employment projections. This study has at= 
tempted to idmtify and organize a discussion of the most important of the Issues to be con- 
sider^ in buHding or modifying an occupadonal employment projection system to best suit 
local area conditions and information needs. 

Tht issues discutsed are both highly technical and nontechnical. The treatment of the 
t^bnieal Issu^ is entirely nonmathematical; no equations or mathematical formulas are 
gontained in the text, as was requ^t^ by the Office of R^wch and Developmenti Employ- 
ment and Training Adminlstratioai Department of Labon 

In reviewing the available t^hniquis or approach^, it was not possible to identify every 
public agency^ consulting fima, and university^bi^ed r^earch group which may have b^n 
developing occupational employment pfoj^tions or ^onometric models for that puipose. 
Instead we relied upon a number of differtnt source to provide leads in addition to those 
alr^dy known. Thme source include offlcials and staff at the Eniployment and Training 
Admimstration ^TA), National Occupation Inforaiation Coordinating Committee 
(NOICC), the Bureau of Labor Statistics ^LS), as weU ^ economic forecasters at various 
univ^iti^. In addition, we conducted a literature s^trch for documintation of industry and 
occupational employment proj^tion models in scholarly or profesaioMl journals. 

FinaUyp we sent questionnaires to about 100 of the la^eit CETA prime sponsors md to 
every State Employment and Training Council to identify the utilization of any occupational 
^ploym^t proj^tions develoj^ with t^hniqu^ other than those used by the r^pective 
State Empio^ent S^tirity Agency (SESA). Dociunatation of occupational projecition 
methodologlei oth^ than those recomm^d^ in the Occupational Employment Statistics 
(OES) pi i^am used by SESA's was obteined from NOICC. Based upon a re^dew of this 
docum^tadon, several site ^1^ and many tdephone convemtions w^e made in order to 
obtain more detaU^ information about technique/models which had b^ mnploy^. 

The classifi^tion of the various forecasting techniques into four major approach^ was 
based upon obvious methodological similarity, but ^so a d^ire to minimize the number of 
classy of approach^ for simpliciqr-s sake* Thus, for eicwple» aU economic for^asting 
modds w^e ^uped togeth^, in ^ite of some d^fi^t structiiral diff^nc^ smong 
thCT. AJso* the t^n "econometric model" is us^ somewhat restrictively herei it d©^ not 
include the single-equation r^^slon models used ^t^sively by SESA*s, but instead 
denote the "f^-s^cification" of a local economy. E^c^t whm speciflc appU^tions or 
models of ^ch apprMch i^e cited, the d^riptions of ^ch appn^ach wume its "b^t prac^ 
tice," or swe-of-ttie^art« In r^ty, of course, ttere ai^ important diff^mces between, say, 
the b^t ^onometric models and poorly construct^ on^. 

In genml, it not possible to compare the r^ul^ of different projection t^hniqu^ 
because rarely were any two or more appU^ under the same lo^ economic conditions. For 
some particular models« ^ts of tiie accuracy of tiie projections were not docummt^ at all. 
Also, it WM weU teyond the sco^ of this study to obtain tiie v^ous projection models and 




conduct comparative tests of these with, say, a test data set. Thus* conclusions in the repof t 
about thf relativt accuracy of various approaches both in general, and in different tyr^as of 
labor market areas, are sugfestive only* 

The various approaches discussed in this monograph all deal specifically with making local 
area occupational projections. In the preparation of the monograph questions were raised 
about including a discussion of the Employment Service Potential Projects now being 
developed in several States. The ES Potential methodology makes use of State UI data to 
calculate current job accession and separation rates by firm and to measure the degree of ES 
penetration in local labor markets. While the ES Potential is an interesting and important 
administrative development for identifying target firms for the ES and for measuring ES per- 
formance, it is not a methodology appropriate for making local ares occupational projec- 
tions. 

This report should not be considered as a substitute for the experience of local planners 
and policymakers and knowledge of local condiiions in designing improvements in an area's 
occupational employment projection system. The report should be considered an informa= 
tional resource which, when combined with experiential knowledge of local conditions* can 
help decisionmaker.^ better adapt the occupational employment projection system to those 
local conditions and to local labor market information nwds. 
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SUMMARY 



The nerf for tht devaloprnt at of raliablt, acQumtt, and timely ^timat^ of future area 
labor market condidona paraUils the iner^ing public and government concern for develop- 
ing more eff^tlve means of matching labor supply wltii ^pectc^d If bor dmand. Area oc- 
cupational employment projectioni are the bat^ for effective planning and evaluation of 
employment and tmining programs and vocational Questional curriculai for facility and 
^uipment inv^tment d^iiioos, and for Job counseling and Job development, at the local 
leveL 

The t^bniqu^ that have been used to develop ar^ occupadon^ wployment projections 
have changed over the ymn in r^ponse to chan^ng locd labor market inf oimation ne^s 
and to the availabnity of better data. One of the earU^t t^hniques was the ar^ employer 
survey of future employment ne^s. The development of the indusuy-oc^upatlon matriji in 
the late 1960*s enabled analysts to proj^t occupational employment by first projecting in- 
dustry employment and tbm using the matrix to translati the industty employznmt figures 
into a consistent set of o^upational emplo^ent proJ^tionSy based upon estimates of cur- 
rent industiy staffing patterns, Throu^out the 19?0'i BLS, ETA, md the SESA'^ refinQ 
and unproved th^ procQum and data bas^ into the current Occupational Employment 
Statistics (OES) program. Also witiun the last 10 yws, r^onal econometric modds and 
input^utput models have b^n developed for a smdl numb^ of ^eas, and some of these 
have b^ sugg^ted or develops for u^ in area occupational mployment projection 
systems, Hey represent alteraative t^hidques for proj^ting aim mdustry employment, the 
first step in the occupation employment pmjegtion proems. 

Although many of the most important criteria for sdecti^ the most appropriate ap- 
proach, or techmqu^ for an area's occupation employmmt projections sptem rdate to the 
technica] or mathmati^ ch^act^tics of the tit^mative t^hnlques th^oselves, the public 
policy context and area ^onomic conditions are important to consido'. The most important 
of th^ is Fed^al employmmt and training poUcy which strongly affects users' labor 
market information n^s, including level of mdust^ and Mcupational detail, frequency of 
proj^tions, md length o ' projection paiod. The nature of the economic forc^ operating on 
local labor markets affects the choice of technique since some t^bniqu^ can take into ac^ 
coimt the empkoymmt impacti of ^onbmic ti-ends or shifts better than others. Many 
F^ml Oovenunmt j^UcI^ have si^Jf j^nt lo^ Industty mploymrat ynpacts of their 
own. ne d^ire to develop a caf^ty to tm% Ae mpio^ent Impacts of alternative poUci^ 
OF future scraarios, and prior mod^g efforts for tiie area are also imponant considera- 
tions« 

Tlie OES approach is ba^ upon tiie indus^^^ccupation maM%* A set of target^y w area 
mdus^ mploymrat pmjections are first devdop^, using single^uation regression 
'models or shift'Share modds« For the form^ c^, Aere is one r^^ion equation for each 
indus^ tecto?« The d^mdoit ^r^ct^) variable in mch equation is the Wget-year 
^ployiiient in that industry* There is a rai^ moimt of flmbtUty in the choice of ind^n^ 
drat (proctor) variables; BLS reconm^nds tiie target^yw level of induiUy mploymmt for 

Id 



the VS. (which BLS estimates using its own set of national growth models), and the lag of 
the dependent variable. 

The industry-occupation matrix, developed from Information on current industry staffing 
patterns collected in the OES survey of eitablishments, translates the set of industry employ^ 
ment projections into a consistent set of area occupational employment projections. Target- 
year job openings due to separations as a result of expected deaths and retirements are 
estimated separately using the national working-life tables, and these estimates are added to 
the estimates of net change in area occupation employment from the base year to the larget- 
year, by occupation. The result is the target-year estimate of total Job openings by occupa- 
tion. 

The principal advantages of the OES approach for an area occupational projection system 
include the full technical support of BLS, modest data requirements for calibrating the 
single-equation regression of shift-share models, and these models* simplicity and hence 
comprehensibility to users. The OES survey is proving to be a significantly improved and 
reliable source of staffing pattern information compared with the previously used decennial 
Census. 

The principal disadvantage of the current OES approach is its unsuiiability for conducting 
policy simulations or testing future scenarios for their employment impacts. The single^ 
equation regression models as currently recommended by BLS may also be relatively weak in 
providing accurate projections in certain types of local labor markets: those which are 
cyclically unstable; have very strong interindustry linkages; and/or are growing at rates well 
above the national average. 

Regional econometric models represent an alternative to the OES approach in the means 
by which the set of industry employment projections are developed. Regional econometric 
models are used to represent the complex economic relationships among sectors of a local 
economy, and between particular sectors of a local economy and "the rest of the world/* 
Theoretically, by taking into account these complex economic relationships which exist in 
reality, an econometric model ^an take Into account the impacts of more of the determinants 
of future local industry employment levels, and thus can lead to more accurate projections. 

Regional econometric models require significantly more data (in time-series) for their 
calibration and use in projection (than the simpler models of the OES approach), A shortage 
of local economic variables with sufficient time-series observations frequently constrains the 
ability of these models to represent the complexity of the local economy. Attempts to com- 
pensate by using surrogate variables or by constructing data frequently lead to specification 
error or measurement error. 

The principal advantages of using an econometric model approach are the models- poten- 
tial sensitivity to a larger variety of factors which affect the local employment base, their 
ability to take into account indirect, or local interindustry effects, and their capacity for per- 
forming policy simulations, or toting the employment impacts of alternative future 
scenarios. These models theoretically are capable of including as much Industry detail as is 
included in the industry-occupation matrix of the OES system. The effective constraint on 
industry detail in these models is data availability (for the independent variables). 

The principal diiadvaiitages of the econometric model approach, in addition to their 
greater data requirements, include substantial model and data base maintenance and 
upgrading costs, and their relative Incomprehensibility to most users. 

The regional input-output model approach representi a third means of developing a set of 
industry employment projections. An Input-output model describes in detail the inter- 
industry linkages (purchases and salei) within the local economy, and the trading relation- 
ships with the rest of the world. Based upon an exogenously estimated set of target-year final 
demmds for goods and services produced locally, the model specifies the target-year level of 
output (production) for ^ch local induitry sector. Each local industry's output is translated 
Into an employment requirement with the use of exogenously estimated, industry-specific 
labor/output ratios. 

Regional Input-output modeli require substantial and detailed data on the sales and pur- 
chases of all local industries. Very little of this Is available as secondary data on a sub- 
national baiii. As a result national data must often be used Instead, while costly primary 
data generation art still requlrtd for some industries. Estimates of tergft*ytar final demand 
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is a difficult and costly taskp and is highly subject to error. The technical coefficients in the 
modtli are genfrally well out'Of-date due to the high cost of updating the data. A set of 
rwrictive and often unrealistic asiumptions limits the validity of the forecasts and can affect 
their accuraGy. There is no sp^ification error, however, since all economic relationships 
within the model are empirically determined. The principal advantage of input-output 
models is their ability to take into account detailed interindiistry relationships among sectors 
of the local ^onomy. The main disadvantages are the extremely high costs of calibrating and 
maintainiQg a model for a substate area. 

Emptoyer su^e^ represent an approach to generating occupational employment project 
tions directly from employers' responses to qu^tionnaires. Industry employmipi projec- 
Uons and an industry-occupation matrix are not nerfed. Many applications of the employer 
survey approach have included qu^Uons on estimated job r^lacement n^s as well as ex- 
pected target-year employment needs. In spite of the elimination of separate industry 
emplo3nn(ient projections and the estimation of an Industry-occupation matrix, the approach 
can itill be costly. The advantage of the employer survey approach for developing medium- 
or long-tenn projections are relatively minori they can be very easily adapted to fit local area 
conditions, and the means by which projectiDns are generated are easily undersiandable to 
users. The principal disadvantages^low accuracy and low reliability^ — easily outweigh the 
advantages for medium- to long-term ^cupational projections. Employer surveys can have 
valid roles in generating other types of labor market information when sound, ^tablished 
survey research principles are followed^ 

It is concluded that, in general, neither reponal econometric nor input-output models can 
significantly add to the overall quality of occupaUonal employment projections that are cur- 
rently being developed using the OES approach. There was no empirical evidence available 
which unambiguously demonstrated the superiority In forecasting accuracy of either regional 
econometric or input-output models to the single-equation regression models of the current 
OES approach. The only potential user information need which econometric or input-output 
models can better meet Is the capacity for policy simulation or toting the area employment 
impacts of alternative future scenarios. The following recommendations and conclui?ons are 
madei 

• In generalt neither re^onal econometric modds nor input-output models should be 
developed to replace singlt^uation regression models in the area industry employment pro- 
jection element of the occupational employment projection system; 

• if the policymaker desire the capacity to simulate or test the employinent lm;mcts of 
altemative poUci^ or future .^enarios, an econometric model would be needed; 

• if an econometric model has already been calibrated for the labor market area, has an 
appropriate level of industry sector detaU, and the costs of maintinance and operation can 
be shared by other agenci^, then the SESA or other employment and tt'alning-related agency 
should procure the modtrs forecasts. The forecasts can be used as supplementary informa- 
tion and a basis for assesslug and adjusting the projections from the OES system, or as the 
basis for developing an Independmt set of occupational employment projections; 

• for a few labor market areas which display particularly unstable industry employment 
patterni, unusually strong interindustry linkage, and/or high rates of economic or popula- 
tion ^owth, an econometric modd may well produce significantly more accurate r^ults to 
Justify the costs of developing a model; 

• analyses by the SESA's and CETA prime sponsors with the support of BLS and ETA 
should be conducted to imprpve the sel^tion of independent vwables in the slngle^quatlon 
regr^iion models currently recommended by BLS« on an industry-by-indust^ basis; 

• a proc^ of careful and Insightful tssessmeot and adjustment of Industry employment 
projection which emerges from any statistic^y based model should be ^ven greater em- 
phols at the State and local levels, and shotild be support^ by appropriate Federal agencl^; 

• development and toting of ^ternattve cost-efflcient methods of generating or 
simulating ar^-speciflc matric^ by the SESA*s and SOICC*s with tiie support of BLS 
should be continued and expanded in a la^i^ varied of labor market areas. 

• Improve procedures for estimating Job openinp due to replacement needs should be 
d^eioped. In particular reliable methods of ^ttmating sepamdons due to area out- 
migrarion and occupational mobili^ need to be include in the OES system» 




• the Klativa stringths and weaknassas of the various df mints of ttie OES syittin netd to 
be em^caUy m^aluat^. Propose tor Improving particular elements of the system should 
be made mth the knowledge of Ae likely improv^ent of the system as a whole; and 

• propoiali to modify an area's oeeupational emplosroent projecdon spttm based upon 
unmet users' labor market Infomation needs should be earef uUy asseistd to avoid com- 
promising the thMietiotf or stadstieal validity of the proJeations« Proposals to Incr^e the 
oeeupatianti de^ of the proj^dons should be based upon: (1) assessments of the eapaeity 
of Ae program and ser^dge ddivery gomponents of the emplo^mt and training system to 
utilize effectively a more detailed set of pgeupadonal emplo^ent proj^tionsi and (2) the in- 
fomadon BrtQi in the data, due to mlsclasslfigation of employm^s' Job titles into OES oc* 
eupaticnal eat^ori^^ Undm^ no dreumstano^ should industry or 0€cupadonal employment 
proj^dons be developed for sublabor market areas. 
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of ^ployar survey techniquer bad serious shoit^ 
Gomingi, howeveTf and were replaced by the Industry* 
Ooeupation Matrix Technique developed in the 19M 
The for aecurate and timely projecdons of The r^oA of tbe Pr^ident^^^ 

futare labor market ar^ ccmditions for ^ploym^t Employmmt and Un^plpyment of 19€2^ (the Oordon 

plaimiDg and vocational ^ucatf on, planniiig at t^^ Commln^X reeommended'Aat n 

and Siite levels has sncreai^ dramati^y In ^e past 20 jeednf occupational mnpli^m r in 

yem^ Tbii increased ne^ reec»^Mon/bf the wealme^ fof tiie e 

public and jovenun^t awaroim.of the sevi^e dif- t^lmi^ue. In r^pome to the Gordon jCommitt^ 
flculti^ many groups and.lndi^duals have b^n faehii^^^^ major study in- which the 

In ftad^g sul^ble employmat hi tiidr communiti^. ..meibcsiSQio!^, u use» of the Indtistry* 

This awar^^ has been demonstrate most r^^tiy in occupation-^ mktm^, ^h^que were develop^. The 

the Compreh^siye Employment and Tr^ninf Act results of tiie study t^ere pubUdb^ a^^ 

(CETA) of 19731 and subsequ^t am^dments inUSTS, iH)ii^r NemJsicJJ^^ 1969; 'T%e ne^ 

and die Edwation Amendmoits of 19761: Th^ pi^^ r^res^t^ a major, shift in the way State and area bc^ 

of Itgblation. have imthofke the funding of m^y: new cupatipnal^ ^^^lo^ , to b0 

propanis aimed?at hnp^^ dev^bj^. For the -first (^e, ^'¥^ 

supply and labor d^nrnd, at job cf^tfon M thepubUc mslttitnatical models; .were . being used, ^rath^ , than 

and jMvate steals, aiid at bett^^ Ae ^^sutlJ^W^ t^hniqu^: w^c^^r^ jJmost^tiriiy o 

provision^^ of labor market infomiation ne^^ to make ^ 

rational decisions in the use of progmn funds imd in in* inidustry miplojmentipi^^ wire^^^elbpedrusing 

dividual job counseling. Un^ re^^on aAi^^is.':Sli^t*slym^ 

Most States require thdr Emplo^ent S^urity Agen- ad^ as ^^alt^native tfbli^^ to a\t^- 

(SESA's)1p develop and diss^ninate long ^t@^ pr^ pori^rjtt^rpig 

jections (5 yr^^ or more) of o^pational emplc^oit^ c^iQ|$:in th^'^sWdarddn^ 

These prol^ions are for the Sta^ a^ for code^'In eithk ^^,<a^^u%^^^^.^^ 

larger PiboK mm'ket areas, /ne; proj^ons by the tioSs wd^'^'tib^ Vf^d^ln^^f^^ 

SESA's ^ve been the primary sourds of m occupation ma^ of mdi^try rstfdffing x^^ 

long^tenn future labor market Inf elation on .Ae de^ ma^ cqnv^ed the indus^ 

mand side for State and local vocation ^ucation into a s^ of .Mcupational emfiloxmentproj^ ' ^. 
departenents and CETA prime sponson. Since tomorrow's Manpow&r Ne^iri hvm^ of 

The technology that has been used to d^elop th^ refinements have b^ made to tte: basic t^^^ 

projections has chang^Vovs* ^e -y Tlie;^llest most im^rtant of these has bkn the conversion from 

techniques were emplo^ , si^^s. Emplb^ the d^eiud^ U.S. Ce^s of Popiilation to ^ 

asked to Ust by occupation thtfr 'cunent and expect^ tionid Emptld^ent Statistics (OES) survey for 
-target*yMfi^l^dsh-o£^^pIo^en>^^^^occuj^ 

employmoit projections were then devdoped ag- m^toe, however, a numbin'. of econometric and 
p^ting. tte^sjcaveympon^ 

andtaUngtatoa^imt;thej^pUQg fram€«l%e^^^ were being develop^ for sudh purpose as tax 

talg Need Survey and Ayf^ SltiU Sii^ revenue forwistingt impact ualysis> and gm^al 



^ regional ^onomic^poUey analyiii. Among the loe^ or 
r^ontf iconomie variable which some of th^a modtls 
forec^t wei^ det^^ taduitry employment levels. This 
offmd Ae possibility of using fully specified 
^onometric or input^utput models to develop target- 
year industry emplo^mt forecast which could then be 
f^ into the industi^^occupation matrix* in lieu of the 
industry employmmt proj^tions develops from the 
much simpler modela outlined in Tomorrow's Man- 
pomr NHds, The use of th^e more sophisticate 
models was seen by some as a way of incrwing tbe ac- 
curacy of medium- and long-term vea oceupational 
emplojnnent proj^tipns,^ As a r^ultp administrators 
and plannm of empio^ent and training and voca- 
tional ^ucation programs, uiong others, would have 
available an improved, more useful labor-market infor^ 
mation base» 



Purposes and Intended 
Audiences of the Monograph 



The primary purpoies of this monogrq^h mi (1) to 
review the relative advantages and disadvutages of 
alternative techniques currmtlymvaUable for developing 
local occupational employment proj^onsi and (2) to 
recoflunmd which techniqueCs) offer Uie gr^t^t net 
benefits in the ongoing OES program development pro- 
c^ in which BLS, ETA, SESA*Sp ud the NQICC are 
currendy invpived/ While thk ihiFormadoh is potenti^y 
of inierest to a liurge numb^ of groups and indmduals ^ 
involved in bo^ pubUc; and private emploj^ 
training and vocational educatidh efforts, the prim^ 
audience is intmded to be d^ «wonmakars in those ag^- 
des which either have the responiibiU^ of developing 
ar^ occupation^ employmmt an ^MUatioh or facQi^ 
ty investmeni d@^lsions/in order fp^ to 
help decide how tiie projections they d^eto^^ 
/If /fAr^ improved by raiplo^g altemattve technique 
or metfiods, we have addr^sed the foUovdng questions 
intherqsort: 

L What tit^ative occupation^ empldymaht pi^^ 
jection f orecastir^ ttehnolp^^ are avalkble^ 

2. l^at are the smii^urU j^vanta^ and dlsad^ 
^ vutag^dl^h? 

3. Are there some t^^ of labpr market vms 
whoii chwactMstics partictdiurly enhance or 



Ww ^mk mu k ^ wm mm Qfrn msd MMi 

i often ditto fflhtPftidaaityteBfcetoie^Bi "ufpf^^ 



minimize the advantages or disadvantages of a 
0van technique? 

4* What have been the expeilenc^ in the applica- 
tion of ^ch of the t^hnlques in terms of costs, 
meeting user n^ds, accuracy, etc? 

5. What are the technique/adjustment combina* 
tions which offer the gr^tist potential for im- 
proving the occupadonal employment projection 
systmi as a whole at the l^al level? 



Communication Bttween Proildirs and Users 

A relate purpose of ttie monopaph is to help ^tend 
the bases for communication between those responsible 
for providing estimate of future labor market condi^ 
tions and thoiie who require these d^isionmaking aids« 
The two communities often have conflicting objectives 
and int^estSp and even among there is a variety of 
information needs and r^uiraments. Frequ^tly these 
needs conflict or become too^ costly. Deciding such 
isiuM WffielOTropnate 'I^llJ 
tional detdl, geographic disaggregation, length of 
forecasting p^od, frequency of forecasts, etc. gener^ 
^y involves timdeoffs that must be carefully made« 

Us^Sp for the most part, are not particularly in- 
ter^ted in the in^ms by which forecasts i^e devdoped, 
but do care about timelhiess, level of detaU, accuracy, 
etc. piffmnt t^hniques offer differmt limitations or 
construnts on th^e f^ii^ of Issues. I^th pro\dders and 
users need to understiuad bett^ the tradeoffs between 
meetij^ an enlarged set of user needs on the one hand 
and pr^^rving flie rdiabiUty, validity, and v cost- 
effld^y of M^e proJ^Uoni the o^er. Such 
underitanding help l^d to lo^y im'ttated im^ 
provonents uid adjusteents in ^e existing prdj^tion 
syst^ to b^t mM local labor market conditions and 
later market informatioh needs; - ■ ■ ^ 



PoUc^ and Economic Contexts 
of Area pccupational 
Emplojnnent Projections 



Although projecting occupational emplojramt is 
primarily a technical acti^ty, an assessment of it cunot 
be divorced from the public policy arena where the n^ 
1iMa"*^^^^'^f~lHrf"8IK"oT^i^ 
Neither era occupational employment pixjjeddons be 
discuss^ apart from the ^onomic and political forc^ 
which act upon local labor markets and are r^pondble 
for the growth or decline of the employment base and 
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for ihifts in oeeupmtional demand. Ind€ed« if all loeal 
economies displayed highly stable employment bases, 
Am- tbtrt would be UtUe n^ for an occupational 
employm^t proj^don sptem. It is beyond the scope of 
this r^ort to d^crite the larger public policy and 
economic cont^ti comprehensively. But because oc« 
cupational mployment projection techniques cannot bt 
ass^iid or evaluated, or recommendations for im^ 
provement made only on the basis of technical criteriat 
the most important of th^i contextual eltments art 
identified and briefly discuss^ here. 



The Policy Conttut 

The realm of public policy which shap^ the occupa^ 
tional employment proj^tion s^tem can be divide in^ 
to three parts* The first is composed of those classes of 
government policies which art not dir^tly relafed to 
onployment and trainings but frequently have sipufi^ 
cant impacts on the employment basts of labor market 
areas. Federal and State tax policyp mctntivts for In^ 
dustrial location and capital inv^toentt public works 
and other counter-cyclical programsp regulatory policies 
in the areas of tnvironmenul prot^tion» occupational 
licensing, occupational health and safety^ international 
trade and tariff restrictions» transportation facility 
development^ and national defense facility location art 
all polici^ which can have significant, though hl^ly 
differential^ Impact across labor market ar^ and 
asAong different s^tors of the loc^ economy, niest 
politic sdmulate or dampen ^onomic (market) forc^ 
already at work. Concern for taking Into' account all 
relevant forces acting upon loc^ employment basts 
motivate the development of alternative projection 
techniques. 

R^ently, the Federal Govtrnment, through Ae Of- 
fice of Managmient and Budget Circuit Al 16» dir^ttd 
all F^tral agenci^ (txcept the Department of Defense) 
to develop urban impact analyse (statements) before In^ 
itiating poUcy change or draftfaig le^slation which 
would have sigmf leant impact on urban areas* including 
emplo^^t impacts*^ The directive was moUvat^ by 
r^opiition that many poUci^ or propams have 
unintended costs in s^tors not directly relate to die 
target^ ar^ or s^tors. The idea of an urban impact 
analysis could be generalized or ^trad^ to an in^ 
dustry/occupational employmmt impact anal^is. 

The second ^ena include public policy directly 
relate to the coll^tionp proc^mg* antfyiis» and 
distribution of labor market Information which 
become avulable for planning^ adminiitradvtp and 
evaluative d^sionmaking in CETA prime iponsors» 

Clonals i. €^^nfl« "M sd^^l^ bus ud Piy^e£ ti tot UfMa l&lptet 



vocational ^ucation progrwis, etc. The kinds of data 
coUectedt the classy of queitioni addressed, and the 
formats and levels of detaUed aggregation are all public 
policy isiu^ which profoundly affect the why's, how's, 
when's, and where's of occupational emplojnent pro- 
jection systems. Policy decisions on the forais of 
technic assistance, methodological guidelines, mA 
overaU funding levels for area labor market analyses 
have equally significant effects. Agencies such as the 
U«S. Bureau of the Census, Uie Bureau of Economic 
Analysii (BEA), BLS, ETA, ttie National Center for 
Education Statistics, ud the new Department of Educa^ 
tion, idoi^ with a v^ety of S^te agenda, follow 
policies based on inte^retations of their constituehts' 
ne^s, their le^dative mandate, tiieir own tradition, 
and sometime the activities of otii^ agencies. 

To help coordinate and rationalize activities in the 
pro^sion of occupational infomation among the 
various Federal agencies, and to coordinate Federal and 
State efforts, the NOICC-SOICC network was 
established by the Education Amendments of 1976. Its 
le^slated r^ponsibiliti^ w to improve the ooordina^ 
tion, cooperation, and communication in the develops 
ment of occupational information systems (OIS) at the 
imtional and State Itvtls. Since tht OIS must include 
data on occupational dem^d md supply based upon 
uniform definitioi^, standardized estimating pro- 
c^ur^p m& stand^diz^ occupational classification 
systems, tiie opportunities for NOICC-SOICC to help 
shape and improve occupational emplo^ent projec^ 
tions in the future are considerable. 

Hie third arena of public policy relevant to Ais 
discussion is that of employment and Gaining, and 
vocational education policy itself. This is also wh^e an 
environment of public ace^tance of labor market In^ 
formation can be mkpmv^ by encoura^ng broad par^ 
ticipation of both private and public s^tor groups in 
helping to deteimine local information needs and in 
ass^sing tiie quality or accuracy of area occupational 
emplo^ent projections. The new Private Sector In^ 
itiative F ogrra (titie VIQ of the 1977 CETA lepsla- 
tion, for instuce, presents potentially new roles for 
private sector employs in determining target occupa^ 
tions for labor supply skiU d^elopment. It is important 
that detenninatfons be based on sound analysis 
and reliable ^timates of future local labor market con- 
ditioni. Public policy concern for coordinated planning 
of ^onomlc developmmt and emplo^ent ud training 
efforts potentially could affect d^isions about the most 
appropitete level of indusuy detail, the length of 
forfaiting ^riod« tine d^irabillty of a capabUity to 
conduct poli^ simulations. Here also li^ the sensitive 
but-^importmt question of whetho' moi^^Mcuiate or 
more detailed projections would make more eff^tive 
tiie planning of mployment and training and voca^ 
tional ^ucation prop'ms. If tiiere are more detemii^ 
nant barrios to incrming propun^ effectiveness, 
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arpmrats for l^ge monatary mveitments to further 
rif is§ occupatioaEl inforaatioii s^tms may not be as 



The Economic Envlronmiiiti Sonrcei of 
Employmtilt lAstabUit^ 

The prindpal paradox of ^onomig forecasting for 
ar^ is that for a more unstable locd or regional 
eeonomy, the n^ for reliablemd accurate ^timat^ of 
future labor market conditions for pluming and policy- 
maidng purpose is peat^» but so is the difficulQr in 
g^erating such estimate. The basic rmon for this is 
that all available f oreeastiEig t^nolo^^i nmglng from 
the most naive to the most sophisdcat^, to some degree 
project p^t tren^ into thefuturs. When the key forc^ 
acting upon a local labor market are unstable or un^ 
predicUiblei assumptioni about the continuity of basic 
^onomic conditions have Ims validity. In other words, 
the bases for the projections are 1^ reliable* 

Ecosoodc thnrists are essMtiaUy in ap^ment about 
the ffMm/ causes of aggregate a^ indusiby employ^ 
ment change in local economic: (1) change in national 
aggregate demand brought about by inh^ent ^cUcid 
fluctuations and Fed^al counter-cyclical fiscid and 
monetuy poU^l (2) changes or shifts in dmand for 
particular products due» for example, to chugi^ In 
rdative prices of sut^titute products or change in taste; 
(3) relative changes in local wa^ rat^ md/oi prici^ of 
other local factor inputs; (4) change in the l^el and 
composition of the area population and labor f^ce« 
These chwg^ <^ have short tenn {e.g.p k^isoniU)* 
medium tmi (cycUcaJI), and^or long-temi (s^^ar) im- 
f^cU upon the local emplo^mimit base* Bm|iio)inent 
prc^grani fanners and vocational education cn^ci^a 
pliumers are not princip^y concerned. iri^ ^ring to 
respond to short^tmn fluctuations in occupational de^ 
mud. The source of instabili^ of loctf mplo^^t 
bases which moit con^rn raiplo^mt forMisters and 
planners m those which are Qr^cal or struci^md in 
nature. 

NaticMhfd business cj^te wuse change in area Vic^ 
dustty tmploymmt, thoii^ - difftrmtiy ioiong in^ 
dusM^ 0^ j Each indust^ has 
chm^mstic cycle, md ^ch local tranomy has its uni- 
qiie indnstty nm 

locid ^onomy is nothing more the wmposite 
bdiaidor of its indtistan^, the ^cUcid tehavior of ^h 
local ^onmny b unique.^ nim ve o^er factoii in ad- 



dition to local industry mixi tiie eKtent of inter-industry 
Unkages in the l^al ^onomy and the local enteiprise 
ownership stnicture (e,g.« branch plants or iintfe-j^lant 
firms)« In spite of some variation in how a given loc^ 
^onomy behaves in response to different national 
business ^olm (e.g., in terms of amplitudei duration, 
lead or lag time), tiie behavior is sufficientiy regular 
that, pven the analytic methods available, it om be 
predict^ with su^rising acciuacy how a local 
economy*! employment base will change in response to 
a national rec^sion and r^overy» i/the latter can be ac- 
curately predicted.^ Unfortunately these tools are not 
utilize pr^ntly in most local occupational employ- 
ment projection efforts. 

Structural shifts are difficult to anticipate or predict 
because th^ are largely nonr^etitive. They can have 
sudd^ employment impacts whose ef f^ts endure for a 
long p^od of time. Eyen the most sophisticated projec- 
tion or forec^tlng techniques are frequenUy unable to 
pr^lct endogenously th^ shifts or their emplo^ent 
impacts; they must be predicted ixogenotdsfyi i.e., out- 
side the modeL 

As with national/interaational business cycl^, long^ 
t^m ^onomic trmds and structural shifts have dif- 
ferential employment Impacts in local ^onomi^« Local 
^raomies have different ages of capital stock and 
physic infmsMcture which make for diffmntial 
levels of producti^ty and efficiency, different mixes of 
obsol^mt Indiuitri^ M growth industries, different 
climate ud leisure-time funmlti^, etc. The employ- 
ment impi^u of Induitey r^tructuring, capital, popula- 
tion ud labor force mi]|ration trends, the shift to a 
s^id^i^Horiented do^ revolutions in com- 

rouni^tion ui^^ gnd 
^obal i^^gy S(^i^ wW^^ different 
areas. Plants ^ dose m one lb causing 
seym ^ono^c dislc^tion ud Job loss, whUe large, 
mc^mi, new pluti lud tacillti^ ^ o^^ 
labor m^ket «^«^^ting *'b^^ 
while stiU other areas may become rdatively iminune or 
lifted ;ftc^ the 
tmdi spd:sh^ 

accwmtel^^te J^ttm^ as^ fdrecai^ag m^ 

cpncr^t ^ of the i iinlqiie; behavioral 

chan^r^tics of market area. Eviery set of 

jsLpfi^^etiM Of twmsti^ji^b^U based 
upon ini^ mum^ ot foresting, 

in^ large m^ure, . Is the art of maldng coittet starting 
ammptions about the economic conditions during the 
fbr^uting period. 




ALTmNAUVE APraOAGIffiS TO PROJECTING A^A 
OGClJPATlbNALi^m 



Oyerviaw Of A General 
Occiipational Employiiient 
Frojection System 



The genoid function of an occupationil emplo^ent 
proJecdoQ system is to produeii ajracQurate and rdiable 
s|it of farecasti of future Job ^^^mings for th^ target 
ymfff by d^iOed o^patibn for the iivan study ar^. 
Tills iir howevert the last elml^^ proc^. A 

geneM 6&tipationd systm cu 

he dmnbed as a set of five st^s^ or tiemmts; Aiu. ough 
uof an of the approaches discussed in tUi^ include 
aU of th^ elemmts^ the system shown-STigure 1 pro- 
idd^ a useful jraerti fiwework for viewmg the lope 
of the proc^ and for pointing out the diffemc^ 
anidng the alternative approach^. 



^onomic models. Each of th^ techniq m more or less 
involve the projecdon of historic^ Uwds (of Ihdust^^^ 
raiployment levels) mto the futiure; The prbicipal dif « 
fmnc^ ano^ong thmi in the depee to which pn^ 
pUdtly ud sptonati^y into account rdation^ 
Mps among Vinous caus^ of indus^ employment 
fluctua^ons and flie amount of the fluctuations 
diemsidv^, . . • ^ 

.Tie dtff@fmt local occupatipni^ 
don approach!^ v^e have.^amined and ev^ 
r^6rt luNir distingiUdi^ 

mMiisby wUdi fhst elmeot b p^fdnned. ;^e 
prpUims ud 

proje^ng biduib^ tn^bi^ 

foiv major;U]^n^ atong^^pHtfa^i^ 

tira^ fbrlpc^^e Uipr^^ 

miu^ of ^e rmUnder of thii ^apter tibd will reappear 
in subsequent chapters. 



Elamtnt 1: Indnstty Employme nt ProjMtiofis 



Elimtnt 2rTht Indnstry-Occnpatton (Staffing 
FatttnOMfttrto 



The afai here is to develop the b^t estimate of the 
t^get-yw^ employment levels for (mch detailed industry 
in the study ar^/Tle mau^ br which th^ imimat^ 
can be develops range fro^ the "crystal^b^'^ apN 
proacht ta..siniple trend anal^s, to muld^uation 



The function of ttis dement _is to convert, or 
tians^rm the industiy y eii^cQ^ 
devdop^ in Slmnent 1 into 

tfonal mplosnmmt projecdami The ma contaios^f 
distribution of Jobs ampiig occupadonal cat^pries In 



Figure 1 • Thm Omerti Occupational Emplo^^t ProJ^don Systmi 
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ms^h industry sector for tha itudy area. The number in 
each €dl of tht matrin refei^ sp^ifically to tht propor* 
tion of jobs in induitryi i, eomposid of tmploy^ in a 
pven ocmipation, J. The ^timation of these numbers 
(proportioni) for each geU in the matrix b^omes the 
prinelpal task in eonitructing ths matrix* Data on the 
distribution of jobs in an indu:stry by oeeupation are ob- 
tained through surveys of employe's or from individuals 
(e.g.» through the U.S. Census), Issues of appropriate 
level of industry and occupation det^U lurv^ coveragei 
and means of projecting changes in the cell valu^ from 
the base year to the target year are among the most im^ 
portant on^ here. The OES program developed by 
DOL in cooperaUon with the SESA's h^ brought 
significant improvements to this element of the projec^ 
tion system^ althou^ some unresolved problems 
main. 

It should be noted that each of the major alternative 
approaches discussed in this r^ort except the direct 
employer survey approach described later in this chapter 
include this element in their proj^tion system. 



Elfment 3i Occupational Optnings throagh 
Growth 



tictpants in the labor force for jobs that will actu illy ex- 
istt ^ey are of equal concern*^ The general proct.dures 
used for climating Job openingi due to replacraient 
needs have been developed by BLS and are discussed 
below.^ 



Eltment Bt Total Job Optnlngi by Occupation 

In this last element tiie results of Elements 3 and 4 are 
combined for each occupational category^ to arrive at 
estimate of average annu^ Job openinp for the study 
period. These flgureSp which are adjusted if nec^^iryt 
become the "target variables" for planning mploy- 
ment ud ualning and vocational education programsi 
as well as serving as poidqTOSts for monitoring changes 
in emplo^ent patterns in the study area. 

In the following sections we re>iew the salient 
characteristicsp advantageSt and disadvantages of the 
four major approaches to the local occupational 
mployment projection system with frequent references 
to the gmergl structure of that system, as described 
above. 



After the industiy staffing patterns have been 
^timatedi it is possible to obtain a set of occupation 
employment projections for the study area, niese pro^ 
Jections will be consistent with the indusury emplo^ent 
projections developed in Element 1 . That is» the wcupa- 
tional ^plo^ent proj^ons will be only as reliable 
and accurate as the results of Elemmt 1 and the estlma^ 
tion of the matrix in Element 2. Job openings resulting 
from growth are simply estimaied by subtracting the 
base-yeiQr employmenc by occupation from the tivget^ 
year projections by c^upation. 



Elfintnt 4i Projicttd Job Openings Through 
Rtplaecnitnt* 

The r^ults obtain^ In Element 3 are the target^yev 
^timat^ of occupational CTplo^ent for the study 
MmL but do noi include Job openings cm^d by worker 
who /MVf 0miing jobs b§tmmt th& b^m yegr and the 
iarg$ty^r. Such Job openings occur for any number of 
r^on^retiremratt out^mspationp promotion^ long^ 
term illnesi, d^th, etc. often these job opminp 
far outnumter the opminp which result from new 
mplo^ent growth due to local ^onomlc d^elopf 
ment. Job opwugs through turnover caused by 
workers who l^ve thdr Jobs do not hq^r^iut net addi^ 
tiomd Jobs in ^e local economy. Howev^p to Aose 
r^ponsible f or helping to pr^are or train future par« 



EI^C^'^ " ^^ ^^^^ 



The OES AppToach 

The current OES approach to projecting occupational 
emplo^ent for labor market areas has evolv^ from 
the basic design inco^orat^ In the Bureau of Labor 
Swistics study, Tomorrow's Manpower Nwls (TMN), 
Februa^ 1969, This study Introduced the use of an 
industry^cupation matrix (often call^ the staffing 
pattern matrix)^ md this matrix is tibe heart of the OES 
approa^. The matrix provided a systematic way of pro- 
jecting occupational demandi from independentiy 
d^ved projections of industry employment* This 
methodological advance was important because labor 
market theory had supplied no firm basis for estimating 
occupational emplo^ent dlr^tly. Techniques such as 
Area^SkiU Surveys which attempted to do this were 
unreliable and of t^ produced projections with large er- 
rors (see, for sample, MacroS^^tmsp IncM 1974), On 
the oth^ handp ^tisting ^onomic theory was much bet^ 
t^ equipp^ to explmn Industry miplo^ent^ If a 
reliable set of industry employment forecasts could be 
generated, tiie indust^^cupation matrix could 

ht be mi^i &mt iff^&sBik^^ to wor^n jcavl^ Ukdr Jote ire Med 

ff^ vltUi • the QprnMrn of Uik kbid, ia KtMllQf, de mi t^mmt lYiOibflitr Ifi ibe 
Ub«^ tUf&ft. Sit & Doetaier lod Pktfi Int^ai LatoF Mertmi 

s G i m BtmmQf^op^bm^ioa^nB^ 
MBmQf§$hiBdmi'wptdn£90lMmT^^ 
doe Id gepirtpUi sr seoipalira^ 
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translate th^e projections into a consistant set of oe* 
cupational projectioni. 

With the introduction of thi matrix techniqutt the 
Occupational Employment Statistics (OES) program 
was begun in This program is a cooperative effort 
involving primarily BLS and ETA and the varioui State 
Employment Sfcurity Agencits. Basically, the SESA*s 
are responsible for implementing the OES program, 
which include producing occupational emplo^ent 
forecasts for the State aa a whole and for the larger 
labor market areas within the State. BLS is responiible 
for all technical and methodological aspects* It provides 
projections of national ' emplo^ent and computer- 
based statistical propams, as well as guidelines and 
general technical assistance to the SESA*s. ETA has the 
responsibility for funding the OES program and ad- 
ministiring and coordinating it at the Fed^al levtL 

The OES program has recently introduced several im- 
portant improvmiints in the occupational forecasting 
syst^ which will be discussed below. Also, the Na- 
tional Occupational Information Coordinating Com- 
mittee and Its State counterparts have begun to play an 
important rolt in improving the relationships between 
users' information needs and the supply of occupational 
information. 

Although the OES program is built around the 
industry-occupation matrix, BLS also offers to 
cooperating SESA's technical assistance and a set of 
documinttd procedures for ^ch of the other elements 
of the forecasting system. The particular design of each 
of the five elements in the OES approach is describid 
below J In the description of each fitment the emphasis 
will be on identifying particular advantages or disadvan- 
tagts of the OES approach for developing occupational 
employment projections. 



Elamant li Industry Eniployineat Projections 

There is no single, required technique to be u^d here. 
The only constraint is that the industry detail be com- 
patible with the industry detail of the industry- 
occupation matrix. BLS, howcvtrp recommends to the 
SESA's two classes of techniquesi single-equation 
regression models and shift-share models. Detailed 
technical documentation for both, and a computer- 
based statistical procedure (DASIE) for the regression 
models are provided by BLS to the SESA's. BLS also 
provides to SESA's national industry employment pro- 
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jw^tions developed from a national econometric model 
and a national input-output model. 

Regr^ioD Models, The single-equation regression 
model is the technique most commonly used by SESA*s 
to forecast local industry mployment* There is one 
equation to predict the level of employment in each in- 
dustry. In each equation^ the level of employment In the 
given industry is the dependeni variable (appearing on 
the left-hand side), and one or several independent 
variables (appearing on the right-hand side) are chosen 
as **predictors" of the dependent variable. If there is 
only one independint variablcp tiien the model is refer- 
red to as a simple regression equation; when there are 
more than one, the model is called a multiple regression 
equationp data for all the variables in a time-series are 
coUected and each of the equations are then calibrated. 
Calibration is usually perfoimed using the statistical 
package provided by BLS (DASIE). Hie package uses a 
least-squares criterion for finding the straight line which 
b^t fits the timt-sef its data. Regression coefficients are 
estimated in the calibration procedure. After calibra- 
tion, the equations (models) are ready for making pro- 
jections (except for any desired prelimina^ testing). 

italft^Sliare Modeli, A shift-share model decomposes 
an area's change in the level of industry employment in- 
to several mutually ^elusive (and coll^tively exhau- 
stive) components. There are several variations of shift- 
share models; each has a somewhat different combina- 
tion of components. The so-calltd ''classical shift and 
share/' one of the most commonly used of this class of 
techniques, has three components to "explain" employ- 
ment change during a given time period: 

i. The national share projecy the change in the 
area's level of emplo^ent in each industry 
proportionatily to the change in totQl national 
employment (for all industries) during the same 
time period; 

ii, lliw industry mix component projects the 
change in the local area industry employment 
proportionately to the change in national in- 
dustry employment (same industry) for the 
same time period. This component takes into 
account the fact that employment levels in dif-^ 
ferent industries change, in generalp at rates dif^ 
ferent from the national average for all in- 
dustries; 

iii. The regional shift expresses the exp^ted 
change in industry emplo^ent owing to ttie 
fact that the area's growth rate in industry 
employment may not coincide with the growth 
rate of the Nation as a whole In the same in- 
dustry. This would be due, in tunnp to the area's 
competitive advantages or disadvantages a 
vis all other areas. This is the so-called ''shift'' 
component. 



The inadei "works" by simply adding the three eom- 
ponents.® The result is the expeQted ohmng t in the area*! 
industry employment betwitn time t (the bait year) and 
t + I (the target year). The data rtquirements to per- 
fonn this analysis are exQetdingly simple: (1) actual 
total national employment at the base year and an in- 
dependent forecast for the target year; (2) national in- 
dustry employment at time t - 1 (n prior, but recent, 
observation), at time t (the base year), and at t + 1 (an 
independent forecast for the target year); and (3) the 
area's level of industry employment at time t - 1 and at 
time t. Other variants of the classical shift and share 
model have somewhat differentt but still rather 
undemandingt data requirements* 



IssuM in thg Vm of Singlt-Equatlon 
Rtgression and Shif t-Shart Modtls. 

Although the techniques tlimiselves are relatively 
simple, there are a number. of issues that must be 
carefully thought out if they are to lead to reliable and 
accurate industry employment projections to be fed into 
the matrix. Among the most important of these are: a) 
the level of industry disaggregation; b) the choice of the 
partlmilar model form; c) if the single-equation repes^ 
sion models a^e to.be used, the choice of indepeDd$nt 
variables in each equation^ d) the appropriate length of 
the forecasting period; and e) a procedure for assessing 
and adjusting (if necessary) the output of the chosen 
model* Each of these is discussed in tum« 

a*) The question of what is the most appropriate level 
of industry detail depends upon several factors: the level 
of industry detail of the industry-occupation matrix to 
be used for the particular labor market area; the 
availability of detailed time-series data; the size and 
distribution of area industry emplo^ent, i*e*, loss of 
statistical reliability (confidence); and the homogmeity 
of staffing patterns among related industries* Very 
simply* one should aim for the highest level of detml 
available in the ar^'s staffing pattern matrix, subject to 
to the constraints or Umitations above. 

b.) The choice between one of the several shift-share 
models and the single-equadon regression model is ac- 
tually an empirical and prapnatic determination: the 
technique which produces the most accurate forecasts 
should be adopted. WhUe the shift-share models 
generally require l^s (and more accessible) data, the 
data requirements for single-equation regression models 
are stiU relatively mod^t and do not normally pose an 
availability problem. Both shift-share and single- 
equation regression models require exogenous national 
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tmployment forecasts, but these art regularly provided 
by BLS to SESA'i and othtr forecasting groups. 

The single-equation regression model it a more ver- 
satile technique than the ihift-share models* Because 
one can select from among a wide choice of possible ex- 
planatory (independent) variables, there are greater 
possibilities for adapting the model to capture the par- 
ticular determinants of industry employment in a given 
labor market area* There is little option in the choice of 
components among the various shift-share models. 

Unlike shift-share models (which are mtthematical 
identities), regression models need to be statistically 
calibrated* Furthermore, it takes some knowledge and 
familiarity with inferential statistical methods to be able 
insightfully to interpret the results of regression models 
(particularly multiple regression models); no such 
specialized knowledge is required to interpret the results 
of shift and share models. The calibration of single- 
equation regression models should not be a major prob- 
lem because of the technical assistance and statistical 
software package (DASIE) provided by BLS* Local 
labor market analysts probably have some need, 
however, for additional guidance in interpreting the 
r^ults of regression models* 

Fik^ally, there is a generally shared opinion among ex- 
perts i'hat when sin^e-equation regression modds are 
thoughifully specified, they tend to produce more ac- 
curate industry employm^t forecasts than shift-share 
models. Both types of models rely on recent historic in- 
dustry employment trends to project into the future, but 
the accuracy of shift-share models is more highly depen- 
dent upon the stability of only one recent time period 
(from t - 1 to t)« Regression models, on the other hand, 
are generaUy calibrated over a longer period, include 
many monj time-series observations, and hence tend to 
be more stable* Also the ability to choose a particular 
explanatory variable which capture an important but 
unique determinant of local industry t^nds may 
significantly improve forecasting accuracy when the 
behavior of the local industry shows a tendency to 
develop from the behavior of the same industry at the 
nationiJ levd* 

c*) The specification of a single-equation regression 
model is important because it strongly affects the 
modd's forecasting accuracy. BLS has r^ommended 
that two or three particular explanatory variables be 
used in ^ch forecasting equation: (1) the 'iag'' of the 
depoident variable-^loc^ industry employm^t for 
which data on actual levels are available (at time t, or 
t - 1); (2) the target year ^tlmate of the level of indust^ 
employment at the national level; md (3) some measure 
of r^ent local aggregate economic powth population 
change, change in the size of die local labor force, etc*), 
or rate of powth vis a vis that of the U,S. as a whole* 

All thr^ of these classes of ^planato^ variables are 
rather comie, and implicitly assume a highly stable local 
emploimient structure including: (1) a stable rate of 
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ehtngt of local industry employment; (2) a itable share 
of naiioMl industry fmployment; and (3) a itable rate 
of change of the jize of the local economy (population) 
in proportion to that of the UJ» For those local 
economies (and industry categories within those local 
economies) which have trgditionally displayed such 
highly stable patterns^ we would expect models specified 
with these particular explanQtory variables to lead to 
relatively accurate projections. There are, however, 
many labor market areas and Industry Qatigories which 
have not exhibited such itability in rtcCTt periods. For 
these cast! single-equation regression models require ex- 
planatory variablfs which are more sensitivi to unlqui 
local conditions in order to produce acceptably accurate 
industry employment forecasts. 

Greater technical assistance from BLS in the form of 
a handbook with suggestions for selecting the most ap^ 
propriate explanatory variables could lead to 
measurable improvement in the forecasting accuracy of 
single^quation models. 

d.) In general, different emplo3m[itnt and training-^ 
related programs require information on expect^ area 
labor market conditions at different periods into the 
future. There is a range of appropriate lengths of pro- 
jection periods. Currently most SESA^s are producing 
5-to 1 0-year projections. The techniquei discusied here 
arc not sufficiently sensitive instruments to be used to 
develop reliable short-term projections (generally 
periods shorter than 5 or 6 quarters). However^ there is 
no inherent reason why sinile-equation regression 
models or shift^shtre models cannot be used to dtvalop 
area industry employment projections for, say, 2-to 5- 
year projection periods^ For these mtdium^^in projec- 
tionsi the important factor to be taken into account in 
model specification is the patten of stability or in- 
stability of local industry imployment over business 
cycles. Alternatively, knowledge of how local industries 
behave over business cycles can be used in a series of 
systematic adjustment to the output of the models* As 
thi^ length of the projection period increases after 3 or 4 
years, the inherent disadvantages of single-equation 
regression models relative to econometric models 
become relatively insignificant. This Is in large pvt due 
to the inability of any forecasting or projection model to 
for^ee and incorporate many of the events which play 
important roles in determining long^erm cmploym^t 
levels. 

e.) The OES program provides some limits 
guideline for evaluating and, if nec^sary, adjusting the 
set of industry employment projections obtained from 
either the recession or shift-share models. This process 
is called finalizing labor market area industry employ^ 
ment projections before their "input" into the industry^ 
occupation matrix Element 2). The desirable elements 
here include (1) determination of the "reasonableness'' 
of the forecasts based upon economic and non- 
economic assumptions developed for the forecast 



period* (2) analysis of the moders output by a pand of 
economists and labor market analysts with familiarity 
with the behavior of the local economy and local in- 
dustry trendi (the panel should include representatives 
of the local buiiness community, labor unions^ trade 
organizations, and Government agencies); (3) ad- 
Juitm^ts for any last-minute devdopments such as an- 
nouncements of new capital investment diclsions, plant 
closings, etc. 

No matter which technique is used for generating in^ 
dustFy employment projections, the proc^ of finaliz- 
ing the projections by qualitatively a^esslng the perfor- 
mance of the model used is a cmcial and necessaiy task. 
Yet the relative Importance of the possible qualitative 
ass^smenti depends upon the particular technique 
which was actually used to develop the proj^tlons. In 
the case of slngle-^equatlon regression models and shift- 
share models, the testing of the r^sonableness of the 
moders projections with economic and noneconomic 
assumptions developed for the national and local 
economy for the projection period takes on increased 
importance. This is because these classes of industry 
mployment projection models are not policy-sensitive 
Instrumanti; they cannot **test'' different future 
scenarios i 



Elemtnt 2i The Industo^-Occupatlon Matrix 

As n^ntioned, the I-O matrix is the heart of the OES 
program. It is the element of the system which has 
recmved the most attention by BLS. 

Veiy simply, the industry-occupation matrix Is a 
technique which is used to convert a set of industnr 
emplopfient projections into a set of occupational 
employment proj^tions. The matrix itself contains in- 
formation ateut the staffing pattern of each industry, 
in the form of ratios of the number of employees in a 
given occupation in a given industry to total employ- 
ment in that industry. The OES program has improved 
the procedures and data base used in estimating these 
occupational ratios,^ and thus strengthened the occupa- 
tional mplo^ent projection system as a whole. The 
most salient characteristics of the I-O matrix technique, 
and relevant BLS proc^ures for developing and im- 
proving the matrices are described below. 

UpdadDg the NaUonal and Stati Matric^. One of the 

major problmis and sources of forecasting mot with 
the Census-based matrix was that the staffing pattern 
ratios for aU detailed occupations in all Industries could 
generally be updated only every 10 years.*^ The OES- 
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sufvay Is condueted by participating States over a 
rtpiatid 3»yiar cycle, with approximately one-third of 
the eovirtd industries samplt^iurveyed every year. Even 
allowing processing time, no portion of the OES survey- 
based matrix will be more than 2 to 3-years out of date. 
This more frequent updating of the matrix reduces inac- 
curacy in the projection systim becausi actual staffing 
pattern changes in a given Industry are likely to be 
ssgnif icantly Itsi within a 2 to 3-year time period than in 
a 10 to 1 Nytar period. 

Levtl of Detail of Indttstry Seetofi and Oeeupational 
Categories. The OES-survey is capable of providing a 
larger and more detailid set of staffing patterns than the 
decennial Census could provide. Industry sectors are 
disaggregated to the 3-digit SIC level (currently 368 such 
sectors) whUi about 1,500 different occupational 
categories are available in total. For any single industry 
sector, however, no more than 200 occupational 
categories are available on the lurvey queitionnairi 
(although the particular 200 occupational categories, of 
course, vary industry-by-industn^). This limitation re- 
quires the use of several residual, broad occupational 
categories on the survey questionnaire (e.g„ alt other 
cleNcgi, all other operatives, etc). An estimation pro- 
cedure exists to reallocate the data in the residual oc- 
cupational categories back to the much larger number 
of detailed categories in the matrix. This procedure 
reallocates on the basis of the proportional contribution 
of each of the detailed occupational employment to the 
more areregate occupational category (e.g., clerical, 
operatives, ctaftsmen, etc.)^ Information for this is nor 
mally obtained from the previous decennial Census. 
There has not yet been any sysiraatic testing of the ac- 
curacy of this reallocation procedure. Since, however, 
the size of the residual occupational employment levels 
has tended to be small, the size of the error introduced 
by this procedure is likely to be insignificant. 

Using a more detailed set of Industry sectors reduces 
projection error from at least one important source 
because the heterogeneity in staffing patterns among 
closely SIC-coded industries will be reduced. Many 
analysts believe that there is substantial variation in 
staffing patterns among **simllar" industries at even the 
3-digit level of the SIC code. A more detailed set of in- 
dustry sectors, however, may require much larger 
samples to achieve statistical reliabilityi or may not even 
be possible in States where a particular industry 
category is not highly r^resented. On the other hand, 
^ere are other classifying variables, such as establish- 
ment sizei which, for a given industry sector, will help to 
reduce the heterogeneity of staffing patterns. 

Hie high de^it of detail of occupational categoric 
in the OES survey-based matrix makes it possible to 
have an equally high level of detail In the occupational 
emplo^ent projections. Yet there are at l^st some 
questions about the d^irability and need for more 



highly detailed occupational tmplojroint projections, 
given the quality of the information bast and propensity 
for nonsampling error on the one hand, and, on the 
other, the capacity of the actual employmtnt and train^ 
ing, and vocational education delivery systems to effec- 
tively utilize more detailed information. 

Flrsti in regard to the information base, there may be 
a substantial but unknown amount of nonsampling er- 
ror in the classification and reporting of occupational 
titl^. Many establishments have their own idiosyncratic 
occupational codes which may not coincide with any of 
the several official Federal classification systems, par- 
ticulariy the classification system used on tht^OES 
survey questionnaire. Whenever an establishment uses a 
different internal coding system, a "cross-walk" must 
be performed and this introduces error. The more 
detailed the set of occupational categories In the OES 
matrbc, the larger the potential error. Ironically, there is 
a tendency to assume that a more detailed set of occupa- 
tional empio^noient projectionSi which a more detailed 
matrix can help develop, is correspondingly more ac- 
curate. But In the presence of this kind of nonsampling 
error of the input data, the opposite may well be true. 
The optimal level of detail depends upon the accuracy 
of the information obtained in the OES survey. 

The response capacity of actual employment and 
training programs to highly detailed occupational 
forecasts Involves, in part, the relationship of occupa- 
tional categories to skill requirements. Employers "de- 
mand" a specific set of skills. To meet this need, oc- 
cupation employment projections ideally should be pro- 
jections of future labor needs (skills) requirements* 
While occupational classification systems are designed* 
In part, to reflect different sets of skill requirements, 
there are numerous groupB of occupations which require 
many of the same set of skills and educational 
background. Different occupational titles are used to 
distinguish such items as seniority, wage levels^ previous 
position, etc.* in addition to skill requirements. Also, 
skill requirements are becoming increasingly 
homogenous in the rapidly expanding white-collar but 
nonprofessional occupational groups: clerical and sales 
workers. It is probably not the responsibility of the oc- 
cupational employment projection system to translate 
estimated occupational demand into demand for labor 
skill classes, but the discrepancy remains a problem for 
many users. 

Indnstn^ Coveragi of the OES Survey. The 
respondents to the OES survey are establlshmentSi 
whereas the respondents iu the decennial Census are 
workers or other members of workers- households. Ex- 
cept for variations in establishments' occupational 
classifications as discussed above, response by 
establishments are generally considered to be the more 
reliable of the two. Not all establishments, however, are 
included in the universe when deiignlng the sample. 
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Ooly those ^tablishments eovered undar the States' 
Unimploymint Insuranci (UI) laws art inQluded» whieh 
means only notiagricultursl wagt and salEry workers. 
Adjustments to aecount for the other daists of workers 
(whteh are proportionally small) art based upon infor- 
mation from other sourtea. 

One other item about industry coverage is pertinent. 
In the OES survey-bastd matrix thert art three separatt 
govmment industries.* Ftderali State, and local 
(includini county). In the old Census-based matrix, 
employment in the govtrnment sector was allocated to 
the appropriate separate privatt-itetor industry 
categories. The change reflects the increasing quan- 
titative importance of the government sectors as a 
source of employment, and the r^ognition that staffing 
pattmis in the government sectors do not necessarily 
coincide with those in private industries. 

GeiifratlDg Labor Market Area Matric^^ In the in^ 
itial rounds of State and Area occupational employment 
projections (Interim Projections Program in 
1972-1973), the staffing patiems which were used for 
developing area occupational emplo:^tnt projections 
were those represented by the Census-based national 
matrix. Here the State and area projections were 
developed using a base period (1970) and projected 
(19SQ) national matrix following ''Method A*- State 
and ar^ matrices had not yet been optrationally 
developed. 

In the second round of tl: e State and Area Projections 
Programs 1975-1977, occupational employment projec- 
tions were made for States and labor market areas over 
200,000 population, using staffing pattem matrices 
based upon the employment data for th§ particuiar area 
in the 1970 Census. The staffing pattem matrices which 
were generated for labor market areas with 
50,000-249,999 population were based on industry staff- 
ing patterns of the **balanct-of-Statt," again taken 
from the 1970 Census, In the latter, the area was too 
small to arrive at statistically reliable matrices from 
employment data for that area. By using the ''balance- 
of-State" staffing patterns instead of the national 
matrix or even the particular State's matruc, howtvtr, 
the resulting matrix would be more likely to reflect the 
actual staffing pattem of the smaller sized labor market 
area. For the case of States and the larger labor market 
areas, "Method B" was used to develop projections 
using a base period matrix and projected matrix. For the 
smaller labor market areas, ''Modified Method A** was 
used. 

In both "Method B" and '^Modified Method A,*' 
howeverp the updating is based upon national change 
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factors. "Pure** local area staffing pattern matricis 

were ntver developed. 

With the switch to the OES survey, thert may no 
loiter be a nttd for updating the matrix using any of 
tht methods mentioned above. The OES survey pro- 
vides a capability for generating area-specific matrices 
for tht larger LMA*s but not directly for the smaller 
SMA's btcaust of insufficient cell siie. It would be 
necessary to greatly expand tht States* OES sample or, 
alttrnatively, over^samplt in each of the smaller labor 
market areas to achieve statistical confidence in tht 
resulting matrix. Both alternatives involve considerably 
grtattr ^ptnse and would not be budgetarily feasible In 
many States, 

An alttmativt approach-the simulation of area 
matrices^^ is being studied in stvtral States. The tarly 
results of tests of thtir accuracy have been mixed. The 
approach involved using tht relevant State staffing pat- 
tern matrbc but adjusttd for the labor market area*s uni- 
que detailtd industry mix and distribution of siit of 
establishment in each local industry. Independent 
studies have shown that staffing patterns among firms 
within a given industry differ, most importantly, by the 
size of the firm. By knowing tht sizt-of-firm distribu^ 
tion and Industry mix of the labor market arta from the 
ES 202 series, and the different staffing patterns for dif- 
f er^t tirm size classes in each indust^ at the State level, 
local area matrices can be "simulat^** from the Statt 
matrix^ The assumption which must be made is that the 
local arta staffing patterns of local industries is similar 
to the staffing patterns of industrits statewide for tht 
same iize^of-firm classes. Currently the States of Co]^ 
orado, Ntw Hampshire, New Jtrsty, Oregon, Texas, 
and Utah are using this simulation approach for the 
dtvtlopment of matrices for smaller LMA*s. In general, 
tht approach offers the grtattst applicability in primari- 
ly rural and non-metropolitan States. 



RevlevilDg and Adjusting the Results of the OES 
Sumy, Review of tht tmployers' rtsponsts to the 
survey by txperienctd analysts can rtduce nonsampling 
error before tht information is ustd to calculatt tht 
staffing patttm ratios in tht matrix itstlf . Analysts who 
have become familiar with the tj^ical staffing patterns 
and production processes of a group of industrits (e.g., 
food proc^sing, business services) can readUy identify a 
firm's responses which substantially deviate from the 
typical patttm. They can then check for reporting errors 
or possible misclassification of the firm in tht SIC code 
by contacting tht tmployer^ lathe process of doing this 
over stv^al ytars in the same labor market area, the 
analysts can become very familiar with the unique staff- 
ing patterns of l^ally r^resented industries on a firm- 
by-firm basis* 



Elemant 3: Occupational Optnlngs Through 
Growth ^ 

The output of the OES survey-based matrix is a a set 
of oecupitional implo>^ent projactlons consiitent with 
the finalize industry employixiint projections in Elt- 
mint 1* This set of occupational employment projec- 
tions are converted to expansion (contraction) needs by 
subtracting, for each occupational category, the base- 
year occupational employment level from the target^ 
year projection. - 



Element 4i Projecting Replacement Needs by 
Occupation 

A significant proportion of the total job openingi 
that occur for a given occupation during a projection 
period are due to labor force separatloni. A separation 
occurs when a worker leaves his/her job for any number 
of reasons- retirement, long-term illness, death, 
childbirth, out-migrationt occupational mobility, etc. 

When a separadon occurs, either the worker ii replac- 
ed by someone else, or the job is eliminttd. If the job 
continues to exists then a job opening due to replace- 
ment is created. In general, there can be job openings in 
a given occupation even in areas in which there is no net 
occupational employment ^^nsion. In estimating job 
openings due to replac^ent^ W are, in actualityt 
estimating, for each occupation, the proportion of the 
jobs that exist in the base year in which there will be a 
separation. Since separations occur for a number of dif- 
ferent reasons, it is really necessary to estifflate separate- 
ly ^ch compomnt raie of the total separation rate. 
Some of these component rates are highly stable (retire- 
mentt d^th) over time and across States and areas 
(computed by age and s^), while others may vary 
significantly either by area (out-migration), by occupa- 
tion (occupational mobility, long-term illness), or by in- 
dustry and area (layoffs). 

In the OES system, only sep^ations due to deaths 
mA retirement are ^timated. Other s^aration com- 
ponents are not estimated b^ause of either data 
unavailability or methodolopcal weakneises. S^ara- 
tions du€ to deaths and retiriments are currently 
^timated vdth the use of o^upational separation rat^ 
using the "working life table" method. This method 
^timates State occupational separation rates as func- 
tions of natiottal sex- and age-sp^ific separation rates 
(not occupationally ipecific), and State age- and sex- 
sp^ic levels of occupational emplo^ent. This latter 
information is obtained from the latest decennial Cen- 
sus. In this BLS procedure, it is Implicitly assumed that 
^ch separation which occurs as a result of a death or 

TimgFPBw-i Mmpswar Nttdg^ Su^l^^i 4, **Ettea|ia| QestfttioM] S^rttkini frgfu 



12 



retirement will result in a job opening during the same 
time period. If in actuality the job ii eliminated^ than 
the information ihowi up in the results of Elimtnt 3, as 
a contribution to employment decline^ 

When the occupational separation rates have been 
estimated, an estimate of annual separations by occupa- 
tion is calculated by multiplying the average occupa' 
tional employment level during the study period by the 
relevant occupational separation rate. The average oc- 
cupational employment level during the for eeast period 
is the midpoint of the base-year ogcupational employ- 
ment level and the projected target-year level (from Ele- 
ment 3). The estimates of job openings due to replace- 
ment are represented by the estimates of annual separa- 
tions. 

Problems With the Method. There are two principal 
problems with the methods used in the OES approach 
for estimating area replacement needs. First, the sex- 
and age-specific separation rates are national rates and 
are not disaggregated by occupation. It is generally 
known that different occupations have different separa- 
tion rates owing to such employment factors as health 
and safety, labor union representationi wage and salary 
level; level of welfare benefits, pension and health care 
benefits, previous training and education required, etc. 
Moreover, some of these factors vary considerably 
across different regions and Stat^. 

The second problem is that there is no account for 
variations among LMA^s in quit rates due to decisions 
to move from the area. When calculating separation 
rates for the Nation as a whole, the inter-area migration 
component of the separation rate can essentially be ig- 
nored. At the State Itval it becomes a greater doncern^ 
and at the area level quits due to decisions to migr^ate^ 
can be sizable proportion of total turnover <>J¥e^^ow 
that while residential mobility has beejL tac^asing con- 
siderably in the post- World ^arir period there are 
labor market areas whjcfr^£re gener^ly areas of net 
in-migration and.otiflf areas of net out-^migration. Yet 
the aggrigate net^migration rate for an area does not 
even tell the whole stoty* There can be considerable 
variation among an area's migration rates by occupa^ 
tional category. 

There is currmtly no syiteraatlc method in the OES 
systm of estimating area quit rates due to out^ 
mipation (by occupation) or estimating siparation rates 
due to occupadonal mobility. Projecting job openings 
due to replacemant needs for labor market areas can be 
improved by developing procedures for estimating 
separation rates using at least State data, and also by ex-^ 
amining variations in individual components of the 
sepitfation rate (death, retirement, disability, childbirth, 
and quits due to d^ision to migrate) across States and 
labor market arias. More frequently collect^ and more 
accessible migration data at the area level is n^^ 
before local labor market analysts can sipuficutly Im- 
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prove the accuraey of the estimate of this component of 
tiieiep^ationrate. 



Eltmtnt St Forecuts of Total Job Optnings 

Tot^ job openiagi in a pven occupation are com- 
posed of: (1) Job op^ngs due to locid emplo^ent ex- 
pansion (or job cloiings due to conti-action); and (2) job 
openings due to replacement n^s. Since total job 
op^np are forfait for a study period-^be*ween the 
baje year and the target y^^and the study period 
vanes in loigth depending upon users' labor market in- 
fonnation needs, projections of total job openings in 
the OES approach are calculate as 0111111a/ job open- 
inp. R^lacement needs in Elemmt 4 wm calculated 
on an annual basis since the Mcupational sepamtion 
rat^ were estimated on an unual basis. In Element 5, 
the set of occupational mploymmt proj^dons from 
Element 3 are convert^ to avemge unual mansion 
(contraction) nmJs by diidding the differrace between 
base-yw emplo^ent levds and t^get^year levels by 
the numb^ of years in the projection period. This 
figure, when added to the annu^ r^lacement need 
figure« pves the ar^'s total annual job ^enings in a 
given occupation during the proj^tion period. When 
this is done for each occupational category in the I-O 
matrix, the resulting set of figure represents Uie final 
product of the occupational emplo^ent proj^don 
system. 



Econometric Models of 
Local Labor Markets 

Econometric models comprise the second categoiy of 
the ifiajo? approaches for developing area occupational 
employment projections. In most applications to local 
^cupadonal projecting» ^onometric models lead only 
to mdus^ emplo^ent projections— Element L. 
H^ce, the ^pnometric approach is not a comprehen- 
iiveone. 

Econometric models are nothing more than a set of 
^nations which together describe the beha^or of the 
locid^onomy. Amo^ the equadons are those whose 
dq^ndent variable (on the left-hand side) is die level of 
ind^try emplo^rat« In genendp however, th^ p^^ 
ticuiar equations cannot be solved without 
simultanMusly sol^f ill the other equadqns^ since in^ 
dust^ employment lev^s are only one link in a chain oif 
logical reladonships among a larger number *of 
economic variabl^^ This differendates econometric 
models from the single equation r^^ion t^hniques 
discussed above. The simultfmeous soluddn of the equa^ 
tions invariably require the use of litfge^apacity (ex- 
pensive) computers. A hypoAeticU^ but by no. means u 
typical, set of reladonships ^ong lo^ ecpnon^ 
v^iabl^ pictured in a loc^ ^ondmetric model is shown 
in Figure 2, l%e relatively complex picture of the local 
mnomy represented here shoibd be contrasted to the 
rather simple picture r^r^nted by the single^equadon 
regression modds described above. 




Figu^ 2, An Econometric ModePs Picture of a Local 
Economy 



The process of building an econpmitric model for 
for^astiug purposts is not unlike that of constructing 
single-equation regression modils. It is only more in« 
iricate and expensive. Briefly, the steps include model 
specification, dita collection and assembly, model 
calibration, model testing, and respecification and 
calibration if necessary, before the model is ready for 
actual forecasting. 

Model specification means identifying the most ap- 
propriate structure of the model to fit particular pur- 
poses and special needs. It also includes the selection of 
the independent^ or explanatory variables in each equa- 
tion. Good model specification relies almost as much on 
experience in the art of modeling (i.e., knowing what 
works) as on urban/re^onal economic theory. 

Data collection and assembly entails having values for 
all variables in historical time series. Frequently some of 
the specified variables do not exist in sufficiently long 
time-series, and so "surrogate" variablts have to be 
used, or constructed. The alternative is to go back and 
respecify parts of the modtL Model caHbration means 
"fitting" the model to the historical time^series data 
which describe the behavior of the local economy and 
the important exogenous forces which have acted on it. 
More sp^ifically, it entails estimating each of the 
regression coefficients (sometimes called the structural 
parameters of the model) in every equation of the 
model. 

The two most frequently used statistical techniques 
for calibrating an econometric model are called 
ordinary-ltast-squares (OLS) and two-stage-least 
squares (TSLS). In the calibration phase the model 
builder has the first opportunity to know how accurate 
the model is likely to be when it is to be used for 
forecasting, A poor "fit'* here will cause the model- 
builder to go back and consider an alternative specifica- 
tion. 

A model should be tested outside the calibration 
period before it is used for forecasting in the public 
policy realm. Testing outside the calibration period 
means seeinf how well the model can forecast local 
employment for time periods in which actual data is 
available, but which were not included in the original 
fitting of the model to the date, Oft^ this requires a 
time delay of several years between final calibration and 
"operationaUty." Because of this delayt toting fre- 
quently does not take place before the model is actually 
put into operation « In the sections below we discuss in 
greater detaU the most important eharacteristics of these 
modelsp or issueit with regard to their usifulness in a 
local occupational proj^tion system. The first set of 
issues deals with technical eharacteristics of the 
econometrig models in the occupational projection pro-^ 
c^i, and some of the rtiults to date. 



Technical Characteristics 

Output Information^ Econometric models of local 
labor markets represent an alternative means of com- 
pleting Element 1 of the occupational projection 
system. That is, the relevant output of these modeis is a 
set of estimated ieveis of industry empioyment for the 
target-year for the labor market area. Although 
theoretically the other elements may be included as 
separate submodelsp in most applications they are not. 
In any eventp a technique for converting the set of in- 
dustry employment projections into a consistent set of 
occupational employment projections must be appen- 
ded to the core econometric model in this approach. The 
core econometric model should be seen as an alternative 
only to the single-equation regression models or shift- 
share models or other industry employment projection 
techniquest and not as an alternative to the OES system 
as a whole. 

Data RequIremenU. Econometric models require two 
kinds of data for their calibration and use in employ- 
ment forecasting. The first is an historical time-series of 
every economic variable specified in the modeL This is 
necessary for calibrating the model, i,e., for estimating 
the moders parameters. The second type of required 
data are target-year forecasts of aU independent 
variables. This is necessary for actual forecasting after 
the model has been calibrated and tested. 

On a general level, the above data requirements are 
the same as for single-equation regression models 
discussed earlier. Yet^ even though the kinds of data 
which are required are the same, the actual data re- 
quirements for developing and utilizing fully specified 
econometric models are significantly more severe. This 
is true for two reasonsi (1) there are a larger number of 
national and local Monomic variables specified in an 
econometric model; and (2) because a more complex 
"picture** of the local economy is being drawn by the 
modelp a larger number of timi-series observations for 
each variable is required to maintain a given number of 
statistical degrees of freedom. Indeed, most of the im- 
portant problems which have hindered the development 
of subnational ^onometric models to date have revolt 
ved around the avaUability of data. These problems 
have been compounded in the development of substate 
models. 

Many of the economic variables which regional 
economic theory would indicate should be included in 
the model specifications are* on a subnational level, 
available only annually. Because of the u^ of annual 
data there are relatively few observations available for 
many ^onomic variables at a subnational level. The 
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paucity of observations sharply eonitrains tha eomplax- 
ity of the aquation structurf of the modal and the 
number of independent variables in any givan equation 
(often to one or two). The fact that there are ftwer 
genomic variables available in any consistent time 
series for lubstate areas further constrains the model 
sp^ification. Both problems lead to trrors of ip^ifica- 
tion and thus reduce the model's forecasting accuracy. 

There are several itratagiti which model builders 
utilize to help overcome these data availability pro^ 
blemSj but each commonly leads to either alternative 
specification error or measurement error. One strategy 
is to limplify the equation structure and to reduce the 
complexity of relationships among the various 
economic variable. As was mentioned above, this leads 
to specification error* 

A second strategy is to uie national economic 
variables in lieu of their local counterpart as indepen- 
dent variables, or, altamatively, to iise some "share" 
model to estimate a local variable from a national 
variable. There are historical time series develop^ for a 
very large number of economic variable for the U J. 
over an extended period, ensuring a large number of 
observations. Moreover, national econometric modeli 
can be utilized readily and relatively reliably to foracait 
target-year national4evel economic variables. Among 
these are models develops by the Bureau of Economic 
Analysis in the U. S* Commerce Department and the 
economic growth model package developed by BLS. 
The principal problem of this strategy Is that in addition 
to misspecifying economic relatlonshipSt it reduce the 
advantages of developing local econometric models in 
the first place, A third strategy Is to use surrogate 
variables in cases where the preferred variables do not 
exist in sufficient time-series, or to construct a time- 
series from incomplete information using such 
mathematical techniques as Interpolation or extrapola- 
tion. The former leads to specification error, the latter 
to measurement or Information error* 

In due course there will be a sufficient number of an- 
nual observations of variables collected and published 
for substate areas to allow for greater complexity In 
equation structure. The rather narrow range of local 
economic variables in a consistint time series, and In- 
adequate methods of reliably forecasting target-year 
values of local economic variables used as independent 
variables, however, will constrain the devilopment at 
moderate costs of accurate, suffjcitntly detailed, and 
locally sensltiva econometric models. 

Finally, almost aU local econometric models must be 
linked in some fashion with a national model to obtain 
target-year forecasts of national-level independent 
variables. The depee of coordination between the 
development of a local model and a national model 
dependi upon the modeling d^lgn strategy chosen (see 
below)^ The Iwger, private ^onomic forecastinf ftrmi 
with m^els of the U, S« economy have the capacity of 



buUding local models which are satellites of tha national 
modcL This has the advantage of ensuring consistency 
and compatibUity, In any event there is, of course, a fee 
for purchaiing the services of these private eeonomfc 
forecasting groups. The BEA and BLS national models, 
on the other hand, may not provide a sufficient range of 
national-level variables required as input to the local 
modaL 

Level of Industiy DttaU, Can local econometric 
models lead to a mora detailed set of Industry employ- 
ment forecasts than other approaches? The level of in- 
dustry detail is constrained primarily by the availability 
of input data for model calibration and secondarily by 
some model d^ign strategies. 

The ES 202 data f Ues are among the most detailed in- 
dustry emplo^ent information in consistent time- 
series available for labor market areas (although it must 
be supplement^, as discussed abovi). The level of in- 
dustry detail of the published ES 202 data varies, 
however, by the ske of the labor market area, due to the 
problem of statistical reliability of small sample. Thus 
the smaller the labor market area, the less Industry 
detail one can design into the modd. Frequently one is 
constrained to the 1 -digit SIC level for smaU labor 
market areas, while the 3-digit SIC level is theoretically 
possible for the largest areas. 

Most subnatlonal econometric models which have 
been develops to date are highly aggregated (macro- 
models) with industry sectors defined at the 1-digit SIC 
level at bmt. These models, however, have not been 
develop^ with the intention of their being utilized in 
^e occupational employment projection system. The 
models recently devt loped at the University of Arizona 
by Taylort ah demonstrate that there are no serious 
limits to dtsignlng and specifying highly detaUad 
econometric models aside from the data availability 
problem. Of course, there are other considerations 
which determine the optimal level of industry detaH (tha 
same as those discussed in the preceding section of this 
chapter). 

Length of Foricasting Period. As discussed aarliar, 
accurate projections of occupational employment and 
hence Indust^ emplojroent forecasts, are often needed 
for various lengths of forecasting periods. 

Subnatlonal ^onometric modds have usuidly been 
d^i^ed to address short-term and medlum-tenn infor- 
mation needs. The usual r^ommended muimum 
for^asting period is 2 to 3 y^rs. This period is consis- 
t^t mth that of most national models, as well as 
govmunent and private s^tor concern for the capacity 
to anticipate cyclical fluctuationi in employment and in- 
v^tment levels for effectivi triggering of counter- 
gycUcal pro^ami. Many econometriciani admit that the 
theoiy of loc^ ^onomic behavior Is not sufficiently ad- 
vance to specify fore^sting equations corr^tly for 
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periodi beyond 2 to 3 years. Longer term 
growth/declini cyclis (e.g., 4 to 10 yiars) or secular 
trends are much more difficult to predict. While some 
forecasting models are technically capable of producing 
longer-term forecasts recursively in quarterly or annual 
increments, the forecasting error is usually significantly 
higher. In general, the longer the forecasting period 
beyond, say 6 to 8 quarters, the larger the error. 

This does not necessarily mean that long-term 
forecasti with econometric modeli are less accurate than 
with, sayi single-equation regression models. Rather, 
the factors which econometric models can best take into 
account-^the set of complex relationships among sec- 
tors within the local economy— are often not the most 
crucial factors in determining long-term industry 
employment change. Thus for 5-year industry eraploy- 
ment forecasts, econometric models lose a good propor- 
tion of their structural advantage over single-equation 
regression models. 

SenslUvity to Unique Local Labor Market Condi- 
tioiis^ One of the principal advantages of econometric 
models in the local occupational forecasting process is 
their potential ability to take into account unique local 
conditions which affect industry employment levels. 
Single-equation regression or shift-share models, as we 
have seen, lack this ability. 

There is little qu^tion that econometric models can 
be deigned to be more sensitive to local labor market 
conditions than single-equation regression models. 
There is much greater fl^bility in the specification of 
the individual equations, which permits the selection of 
appropriate local economic variables as explanatory 
variables. On the other hand, many of the local factors 
which often play a considerable role in determining 
levels of industry employment are nonrepetitive events 
or results from ''irrational'* (i,e., noneconomic) deci- 
sions. Other kinds of local conditions which affect 
employment levels may b-; "qualitative" in nature and 
thus cazmot be easily incorporated into an essentially 
highly quantitative methodology. Our ability to predict 
these kinds of events» impacts, or conditions is weak. At 
best, probabilistic or stochastic modeling approaches 
would be required. Such modeling t^hnlques are 
available^ but we frequently have no basis for coirectly 
determining what the probability distribution of these 
kinds of events occurring actuaJly may be» 

The kinds of unique local labor market conditions 
which have bm demonitrated to af f ^t significantly in- 
duitry employment l^els tend to be Indust^-spedfic. 
We knowp for instance, that there are often coniiderable 
variationi In growth trends in a pven industry among 
different labor market areas. Plants in the same in^ 
dustry have differentia l^els of efficiency owing to dif- 
fefenc^ in the age of fix^ capital, size of the facility, 
and relative locational advantage/disadvantages. Th^ 
also have dif fm^ent mixes of functions in the overall pro- 



duction process (actual production, distribution, ad- 
ministration, marketing, etc) and these functions 
change over time. Industry trends miasured at the na- 
tional level will only coincidentally predict local trends 
In the same industry, and only if the local firms exhibit 
--average" behavior among all firms/plants in that in» 
dustry nationally. 

It is evident, on the basis of discussion above, that the 
capability of including a larger array of local economic 
variables in the models' equations will improve the sen- 
sitivity of the model to unique local conditions, and can 
(although not necessarily) improve forecasting ac- 
curacy. The low degree of disaggregation in industry 
classification that is possible with current secondary 
data sources for labor market areas, however, hides 
much of the uniqueness of local industry behavior. That 
is, the broader the industry classification used, the less 
sensitive the model can be, not because of the structure 
of the model, but because of the limits of the data. The 
issue here is ihat heal economic data must be improved 
before the potential abHity of econometric models to 
take into account unique local industry behavior can be 
more fully utilized. 

Alternative Model Design Strategies^ Satellite or En- 
dogenous. Fully specified subnational econometric 
models all take into account two classes of economic 
relationships* (1) those among area economic variables 
(e.g., area income, output unemployment, population, 
industry employment, etc) and (2) those between na^ 
Uonal economic variables and economic variables for 
the area» Models vary, however, in the emphasis given 
in their design to each class of relationships. Two dif^ 
ferent strategies have emerged for building regional 
modelsi*3 the '^satellite" approach and the "en- 
dogenous' - approach. 

In the satellite approach, the regional model is driven 
basically by a national model. The national model 
makes target year estimates of key national economic 
variables (including national industry employment), and 
thm§ are fed Into the regional modd as key independent 
variables in the equations. The relationships in this ap- 
proach are uni-directional^/rom the national to the 
re^onal. The key linkages between the national and 
regional ^onomies are in estimating regional exports 
and imports of goods and service (by indust^ sector). 
Exports are etpressed in the form of a demand equation 
for the repon's goods as a function of national 
econOEnlc acti^ty (and relative prices); imports depend 
upon the relative prices between goods produced in the 
re^on and the pric^ of imports. Regional price and 
wage rat^, in turn, are tied to national economic 
variables (vis a vis \oc$A labor market conditions); 
r^onal capital formation is detennined, in large part. 
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by national money market conditions, etc. The theory stable, and if so, poorer forecasting results would be ex» 

underlying this approach to regional economic models is pected. The principal advantage of this approach is the 

that the ups and downs of the region's economy are greater flexibility in the moders structural design, and 

heavily determined by fluctuations in the national in the specification of the individual equations, 

economy. All of these Issues aside, there are good examples of 

The endogenous approach assumes that the regional each modeling strategy In existence. Each has its own 

economy has its own development path apart from what strong advocates among the economic modeling com- 

is occurring nationally. That is not to say that the per- munity. Which strategy is better depends mostly upon 

formanca of the national economy does not affect the an aniUysis of the behavioral characteristics of the 

region's economy. Indeed a national model is still used regional economy in question, and, in particular, upon 

to estimate target-year national economic variables, the logai economy's relationship with the performance 

Rather, relative emphasis distinguishes the two regional of the national economy. In labor market areas like 

econometric modeling itrategles. On the one hand, em- Detroit or Pittsburgh, for instance, the key sec- 

phasis is placed on the dependency of the region upon tors-^durablt goods manufacturing--are export 

the national economic performance, while on the other, Industriei with national markets. Demand for locally 

those local factors and economic relationships which produced goods and, hence, local income and employ^ 

determine the region- s unique development path are em- ment are thus strongly tied to national business and 

phasized. Accordingly, a larger percentage of the in- growth cycles. Here, by choosing the satellite strategy, 

dependent variables in the various equations of the en- one correctly would be choosing to emphasize the im- 

dogenous type are regional level variables; the structure portance of national demand effects as the key deter- 

of the regionai model is not constrained to be analogous minants of local economic variables, including industry 

to any national modeL There is somewhat more fleX' employmentp In other labor market areas, such as 

ibUity to emphasize selectively the key sectori of the Atlanta or Denver, the regional economy is not so much 

regional economy and the particular relationships be- tied to national markets for locally produced goods and 

tween economic variables which may have special im- services, but to a regional markets The key factors here 

portance regionally. In this modeling approach, for are population in-migration, residential construction, 

instance, regional wage rates may be more strongly tourism, and the like. Much of the high economic 

determined by local labor market conditions, and growth rate in the respective regjoni has been "built- 

regional capital formation may be less dependent upon in,*' and so a satelite-typt model would probably 

national interest rates and more dependent upon area systimatically undereatimate output and employment 

population migration trends. growth in both the Atlanta and Denver economies. An 

There are advantagts and disadvantages to each endogenous-type model would probably outperform a 

strategy. The principal advantage of the "latellite" satellite- type regional model, In spite of a disadvan- 

strat^y lies in the fact that, compared with regional tageoui data base. For regions which fall closer to the 

models, national models are more reliable (having pro- middle (of the two extremes of high sensitivity and very 

yen themselves in repeated testing), have a larger little sensitivity to national economic performance), the 

number of time-scries observations for more stable satellite-type modeling strategy probably should be 

parameter calibration, and have stronger theoretical preferred because theie models are eaiier to build and 

bases. Hence a given regional model can borrow from leii costly to update, and are less likely to yield poor 

the strengths of a goodp proven, national model when results, the latter by virtue of their linkage and 

deigned analogously and linked as a latellite to it, A dependency upon a proven national model, 
related advantage is asiur^ consistency of all regional 

^onomic variable with their national counterparts. Coniidtration of Supply Side Faetors« The growth or 

Finally, the data requirementa of the satellite approach, declini in markets for goods and services produced 

while not trivial, are less formidable. The main disad- locally are not the only determinants of employment 

vantage is the imposition of a theoretical relationship change by industry and by occupation. The availgbility 

between the national economy and the regional of labor--by skill level and by wage demand-soften 

economy which may or may not hold for a ^ven local or plays a determining role in the location and expaniion 

regional economy. plani of finni. Supply side factors are considered in 

In the endogenous strategy, the principal disadvan- forfaiting job openings through replacement as 

tage is the weaker dam base. Many of the independent discussed above, but the question here is whether local 

variable are r^onal. The scope of re^onal ecMomlc econometric models used in the occupational employ- 

yariablei available in reliable, consistent time leri^ data ment projection process take the availability of labor 

is limited compared with economic data at the national into account In forecaating industry employment, 

level. Moreover, even when available, ttie number of Most econometric models are demand-oriented. They 

observations is conildarsbly smaller. As a r^ult of ihe implicitiy asaume that there ifrill be adequate supply of 

weaker data base, the parameter estimates may be less all factor inputs, including labor. Yet there are several 



typ^ of situations where this will not always be the case 
and where a labor supply component of a model would 
be need^ to develop accurate forecasts. 

One typical case, most apt to occur in the older 
manufacturing cities, but also found in areas where the 
durable goods manufacturing sector is now suddenly 
developing (e.g., the Southwest), involves shortages of 
highly skilled, blue-collar workers. These shortages 
have been cited in industry surveys as factors preventing 
expansion of operations when demand Is running high, 
and eventually causing out-migration of plants to labor 
market areas with a more adequate labor supply* Train- 
ing programs have not, in general, adequately met this 
problem for a variety of reasons, including inadequate 
labor market information. 

Similarly, in the very rapidly growing areas of the 
West and Southwest— the energy boomtownsi and 
similar places — labor supply factors can have Important 
effects on employmtnt levels by industry. Here acrois- 
the^board labor shortages, not restricted to one group 
of occupations, can slow down employment growth 
which would be forecasted to be higher with a demand- 
oriented modeL 

Some model builders (e.g,, see Alper, 1978; or 
Taylor, etMl, 1979) have dealt with this problem by 
building a separate labor supply submodil baied upon 
demographic (birth and death rates by cohorts) and 
migration trends, and attaching the submodel to the 
main, demand-oriented modeL With proper linkagts, 
the demand and supply components would be iolved 
simultaneously. The ensuing forecasts would reflect the 
impact of supply side constraints, if any. An alternative 
strategy would be to include certain supply side factors 
directly into the main '-demand'- model as a set of fac- 
tor price variables^ This assumes that demand will be af- 
fected by the price of factor inputs which in turn would 
reflect real constraints. 

From the point of view of occupational employment 
projection purposes, however, there Is a good reason 
not to let anticipated manpower shortages affect the 
forecasted level of employment: to do so would defeat 
the purpose of using projection models to identify oc- 
cupational shortages^ Other supply side constraints 
(e.g., gasoUne or energy shortagei) would stlU be in- 
clude, however. On the other hand, this places a great 
deal of responsibility on the Employment and Training 
iystem "to deliver" so that unrealistic exp^tations of 
job opt nings are not encouraged « 

In any event, there are several different itrategies for 
taking the supply side Into account within econometric 
models, despite a lack of attention to the supply side to 
date. 



economic variables such as output, income, employ- 
ment, etc. Forecasting and policy analysis with 
forecasting models are not the same, however. When 
one is interested In forecasting only, the relevant ques- 
tion is: "What will be the future level of employment in 
industry? When one is interested in doing policy 
analysis, the question becomes: "How would the level 
of employment in industry be affected by policy X or 
event Y?" To undertake policy analysis, one needs a 
technique which simulates the relevant dimensions of 
the initial policy or exogenous event itself, and takes 
into account all indirect as well as direct employment 
impacts and describes how an exogenous shock gets 
transmitted throughout various sectors of a local 
economy. 

Fully sp^ifled local econometric models potentially 
are well-equipped to measure indirect employment im- 
pacts of policies or exogenous "shocks'* because of the 
emphasis placed on local sectoral interrelationships and 
linkages. However, the ability of econometric models to 
adequately simulate the relevant dimensions of the 
policy or shock varies. Models have practical limits in 
terms of the variety of policies and exogenous events 
and the level of detail to which they can be sensitive. 
Policy anal^ls of this iyp^ is very difficult to perform in 
general, even at the nationaJ level with good national 
models. 

It should be noted that an increasing number of State 
and local governments are employing econometric 
models in the budget planning process to test the Impact 
of proposed leglslativf changes, policy initiatives, and 
other foreseeable oogenous economic events on local 
or State government revenue bases. It is likely that the 
ability to forecast the impacts of policy decisions on 
detailed Industry employment will increase as models 
are designed increasingly for use in the policy analysis 
process « 



Public Minagemtnt Issues 

The use of an econometric model for local area oc- 
cupadonal forecasting requires resources and/or com- 
mltmmts for: (a) updating and maintaining the data 
base and the model; (b) Inteipreting and adjusting the 
r^ultsi (c) providing clear, readable documentation of 
the m^el to nont^hnical staff and to the various ustr 
^oups; and (d) coordinating the preparation an#" 
dissemination of forecasts with those of other local 
agencl^ and groups involved in local area ^onomic 
for^asting« 



The Utility of Econometric Models for 
Analysis* One major reason for building subnational 
^onometric models is to predict the impact of proposed 
public pollci^ or other exogtnoui e\^nti (e.g,, a three^ 
fold incr^se in the price of crude oil) upon re^onal 



Updatini attd MalntaiBltti the Data Bm and 
Modtl. There are three asp^ts to coniider here. First, 
as is eommon with all other forecasting approaches 
based upon future projeetioni of historical trends, it is 
necma^ to add new obiervations In the time^ieries as 
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they btcome available and, on the basis of the new 
observations, to recalibrate the modeL This, in general, 
should lead to marginally more accurate forecasts, since 
the calibration period becomes longer and the structural 
parameters in the equations should become more 
stable. 

Second, the more recent observations help the analyst 
identify recent stnictuml trends in the local and/or na- 
tional economy. These may suggest, in turn, the ad- 
visability of respecification of some of the individual 
equations in the modeL 

Third, there is a need for an ongeing monitoring of 
the accuracy of the model's forecasts. While there is a 
time lag in the availability of actual emplo^ent data 
with which to compare the forecasts, monitoring the 
forecasting accuracy on an industry-by-indust^ basii 
can reveal weakness^ in the specification of individual 
equations. For instance, the accuracy of a model tends 
to vary over phases of business cycles. The accuracy 
during local ^pansion periods may be significantly 
lower than during periods of local contraction or 
around so-called 'burning points.'' Such findings would 
point to changes in the model which might improve 
future f orecasti during similar cyclical phases. 

All of the above suggest that a staff ^onometri^ 
cian^ — either on a consulting basis or *Mn^houie"^is 
stUl needed after the model has been properly calibrated 
and put into operation. It is difficult to pinpoint the re- 
quired staff time; it would vary considerably d^ending 
upon the complexity of the model, the frequency of 
forecasts, and whether policy simulations or impact 
analyses would be undertaken^ Roughly ip^king, the 
level of effort might be an^rwhefe from a one-quarter to 
a full-time position. Of course, if other public agencies 
could use the same model for their own needs (e*g*, a 
department of revenue, an economic development 
agency, etc.) then the costs of maintaining and updating 
the model could be shared. 

iDterpretlDg and Adjusting the Results of 
Ecenometric Modtis« As discussed earliery industry 
employment forecasts obtained from statistically based 
models (be they single-equadon regression models, 
shift-share models* input-output models, or fully 
specified econometric models) should be scrutiniied by 
local labor market analysti and others familiar with the 
unique behavior of the particular labor market. 
Forecasts should be assessed and» If nec^sary* adjusted 
before they are adopted as "offlciaP* and fed into the 
next step in the occupational employmint projection 
system. 

When the economeiric approach is used» special treat- 
ment should be taken in the ass^sment and adjustment 
process, bmtife of the relative nontransparency of 

-*Mon pfsktociy, tkfa Warn If the tfidslyfiii itrugtyftl r^ttosdii^ u&s^ \ht viriibls 
■re Bst ^iftei. ir ^Bf iftp 0BC B^i irasl te dbcird ihe olM okieratlei^ btfofs 
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econometric models. That is, it is difficult to see readily 
how a set of output figures are derived on a logical, 
itep-by-step basis. To most untrained in econometric 
modeling, the output figures seem to emerge from a 
**blackbox." 

One way of helping to "demystify" the results of 
econometric models is to perform a series of lensitivity 
analyses after a model has been fully calibrated, and 
routinely when new information about the behavior of 
the local economy is incorporated into the modeL In 
performing a sensitivity analysis, one measures the 
responses in the level of output variables (l.e„ industry 
employment forecasts) to small (unit) changes in the 
level of any variable or estimated value of a parameter 
appearing in any of the model's equations. Particularly 
noteworthy is the sensitivity of the model to small 
changes in the level of those ind^endent variables 
which have the greatest likelihood of having significant 
measurement error. It is also interesting to know the 
sensitivity of the model's forecasts to various structural 
parameters (i.e., regression coefficients) to take into ac^ 
count possible sampling or specification error. The 
results of the sensitivity analyses would be the 
equivalent of the specification sheet of an audio compo^ 
nent or the test results of a new aircraft design^they 
each attempt to describe aspects of the behavior of the 
particular ^'black box/' This information gives the 
analyst and users a better clue as to how --far off" the 
forecasts might be under slightly altered target^year con- 
ditions. 

Interpreting and assessing employment forecasts of 
econometric models requires special attention also 
b^ause a ^ven model may be sigiuficantly less accurate 
under certain macroeconomic conditions, e.g., during 
contractions or around ^'turning points" of business 
cycles. This u a fnt m of specification error, but it may 
not be diagnosed unless the model has been t^ted under 
a variety of such conditions (the same potential problem 
is equally reliant to the industry employment projec- 
tion models recomm^ded by BLS). Relatively small 
forecasting errors during stable periods can someUm^ 
lull one into an unjustified confidence in the perfor- 
mance of a modeh To repeat, it is recommended that an 
^onometric model should be t^ted thoroughly with 
data d^cribing a variety of loc^ economic conditions 
before the model is put into operation. 

B^use the issue of credibility and public/user accept 
tance becomes more cridcal in the case of econometric 
models owing to their nontruisparency* a thoughtfully 
designed assessment/adjustment process should include 
the participation of users in panel senoinars to review 
and discuss the forfaiting resul^i Bringing in local 
labor market "experts" repr^enUng different vantage 
points (e«g.| the busings communityp labor, acadmia, 
uid load rad State governm^t) to discusi the validl^^ 
of the asiumptions which underlay the forecasts, and to 
compve the m^el's forecasts with the more intuitive. 
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txp€rignce-basad "forecasts'' can build trusi. It may 
also lead to tht formation of an advisory group to the 
model builder, who may not be as intimately familiar 
with the unique characteristics of the local labor 
market. This group can often suggest a more realistic set 
of assumptions about local conditions which, when fed 
into the model, could produce a more "realistic** set of 
forecasts. 

DocumentaUoD of tbe Modth The form and content 
of the model's documentation can be important factors 
in the d^ee of user/public acceptance of the moders 
for^asts. The iechnicai documentation typically 
describes the overall structure of the model (i.e., how 
the different components fit together) as well as the 
detailed specification of the individual equations. In ad- 
dition, data source for all variablei will usually be 
listed, the calibration process may be describedi and the 
comparisons of the moderi forecasts with actual 
employment data during the calibration period are 
likely to be made* using standard measurements of 
forecasting accuracy. The technical documtntation is 
addr^ed primaFily» howeveri to fdlow econometric 
clans, not to policymakers or other "lay'' users of the 
output. 

When an econometric model is to be used in the oc- 
cupational forecasting system , a second type of 
documentation is needed. It should describe in clear 
language the structurt and logic of the model, guidelines 
for Its use (e.g., the qu^tions it can legitimately ad- 
dr^, the demands we can raaionably make on it), as 
well as guidelines for interpretini its results. Ideally^ this 
type of documentation should be written by the model 
builder in coUabomtion with a highly knowledgeable 
practitioner labor market anal^t who is sensitive to user 
poups' information ne^s. This collaborative effort 
could help to insurt that the questions mentionid above 
are discussed at the appropriate Itvtl and with ap- 
propriate language. Such a '-nont^hnical" documen-^ 
tation may help to increase the credibility of 
eccinometric models by making them more acc^sible to 
thci various commiinitl^ of users. 

CoonllmittoD iHtk Otbtr Foreeattlng Groups. Dif- 
foment proj^on or foresting t^hniques will, in 
i^^al, produce diftomt "numbers" for the same 
labor ffl^ket ar^ for the same targft-yeVt Having 
competbig sets of f orMUts for Uie same area and target^ 
year (e.g.t one using the OES approach^ the other an 
econome^c model) should not n^^sarily pose a pro^ 
bltm. In facti the situation may help to focus the assess- 
ment and rtview proc^. If the difference, howev^» 
are sot managed within a coordinate setting among the 
several poups or agmci^ which have produced ttie dif- 
ferent sets of formstSi the credibility of aH for^asting 
efforts may bt diminish^. At tbe same time users can 



be left in a stale of confusion with no informed basis for 
evaluating which sets of forecasts art "better." 

While there is no general "formula" for implemen- 
ting a coordination process among different 
"competing*' groups* it is possible to point out several 
of the most important points in the process where con- 
tact and coordination can be most beneficial: 

a. At the stggg of making initial ismmptions about 
what contextual economic conditions are likely 
to remain stable and which are likely to change. 
Frequently the model-builder has greater access 
to the national forecasts made regularly by 
several economic forecasting groups and U.S. 
Government agencies, and to assessments of the 
assumptions which underlay these. On the other 
hand, State or local labor market analysts fre- 
quently have had more experience in viewing 
how the local labor market has reacted idiosyn- 
cratically to exogenous national and interna- 
tional economic changes as well as to changes in 
government policy initiatives. If this knowledge 
is shared with the staff or consultants responsible 
for operating and interpreting the results of the 
modeli the model may bt based on a stronger set 
of initial assumptions. 

b. At the stage of evaluating and interpreting the 
moders forecasts* Bringing In the appropriate 
SESA labor market analysts (in addition to other 
experts) can help significantly in attempting to 
answer the question, "Do these numbers make 
sense based on what we know from local ex- 
perience?- ' Discussion here may diminish the dif- 
ference in the several sets of forecasts or 
possibly exacerbate them, but at least the bases 
for Ae differences will be clarifitd. 

c. At the stage of publication and dissemination of 
the moders forecasts. Reference to other 
agency's or groups's forecasts and a somewhat 
brief explaMtion for the differencis (if they are 
significant) could reduce the confusion for users 
and help them be in a slightly better situation 
from which to evaluate which sets of forecasts 
are likely to be "better." Accordingly, measure 
of the ^'track record'' of the resp^tive forecast- 
groups should also be available to users to aid in 
the evaluation proems. 



Utilization of Economitric Models in Local 
ProjMtion Systtms 

At Umt 25 fuUy sp^ified econometric models have 
been d^elop^ for States and perhaps a somewhat 
smalls number of substate u^eas. A large majority of 
mc^els are highly agp-egated (macro), and thus 
are not suitable for use in the occupadonal employinent 
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projection system,^' Many of the State modfls are 
public university-based I and are used routinely by State 
govemmints for forecasting tax revenues as part of the 
budgetEry planning pfoceis. Of the substate models, 
seviral have been developed and maintained by large 
banks and oiher institutions; these are used both for in- 
ternal investment planning and as a corporate and in- 
vestor service* A majority of the substate models have 
been developed by large economic forecasting groups 
which have well-known models of the U.S. economy 
(e.g.. Chase Econometrics, Whartonp EFA, Data 
Resources^ Inc.). Many of these substate models, 
however, are **ihare models" of State or national 
models, so they are not truly local models. To date, only 
perhaps § to 10 models have been developed specifically 
for use in local occupational employment projecting 
systems. 

A growing number of State employment and training 
councils use Industry employment forecasti from 
models developed for more general purposes and this in- 
formation is provided as a service to CETA prime spon- 
sors in the State. We discovered only one SESA (New 
Jersey) that was itself operating a fully specified 
econometric model for area industry employment 
forecasts in lieu of, or In addition to, the single-equation 
regression models recommended by BLS. On the other 
handt a larger number of SESA's regularly receive area 
industry employment forecasts from econometric 
models operated by other State agencies, universities, or 
private firms as a basis for choking and adjusting their 
own industry employment forecasts. To our knowledge, 
no CETA prime sponsor has been using an fconometric 
model on its own, but again a number of them receivt 
output from models operated by others. These forecasts 
serve as an additional labor market information source. 

Of the econometric models developed specifically for 
use in local occupational employment projection 
systems, we are aware of none^ as of this date, which are 
being used in that capacity. Six of these models were 
developed at the University of Arizona-s Division of 
Economic and Business Research as part of a single 
research project (Taylor, Deniau, and Oaxaca, 
The models were built for the Tucson, Phoenixt San 
Francisco, and Springfield-Holyoke-Chicopee (Mass.) 
SMSA's, the Southeast Utah Economic Development 
District (EDD), and the Mid-Cumberlandi Tenn, EDD 
(which encompasses Nashville), 

The project sought to demonstrate the feasibility of 
developing endogenous-^tj^e models for highly different 
types of labor market arm out of a single prototype 
design. This approach attmpts to capture the advan^ 
tag^ and avoid some of the disadvantages of both the 
satellite ittategy and the endogenous strategy. The 
models' structura emphasize the endogenous factors 
which directly and indir^tly help to determine i^ea in- 
dustry employment» but by eonitructing each model as a 



design variant of a prototype with a gemral specifica- 
tion, the costs of building a model of a particular labor 
market area might be significantly lower than "starting 
from scratch'* each time. The prototype, or general 
specification, is sufficiently flexible to allow for dif- 
ferent levels of sectoral (industry) detaiU and for dif- 
ferent sets of independent or explanatory variables in 
almost every equation, for different labor market areas. 

While it is true that there are some substantial savings 
in generating endogenous-type mode Is from a prototype 
(one of the principal attractions of the satellite ap- 
proach), a large effort Is stUl required to^ specify the 
p^^rticular, local model; collect or, in many casts, con- 
struct data for local economic variables; and then 
c^ibrate and test the specified modeL Th^e tasks are 
required In all econometric model efforts, but the costs 
of data collection/construction in endogenous type 
models becomes an even larger proportion of the total 
costs. For this component there are few economic (sav= 
ings) using the prototype strategy. 

A notable feature of the University of Arizona's 
models, which stems from their development for use 
specifically in local occupational forecasting, is a highly 
detailed labor supply submodel which emphasizes dif- 
ference in labor force participation rates (by age and 
sex, though not by skill) and net area migration of the 
labor force. This emphasis on labor supply is usually 
missing in regional econometric models not built for use 
in the occupational employment projection process. 
In these cases the employment forecasts are valid only if 
it turns out that there are no labor supply constrdnts. 

The only other effort (of which we are aware) to 
develop econometric models of labor market areas 
specifically for use In occupational forecasting Is the 
Labor Market Information (LMI) project at the Univer- 
sity of Michigan- Wa>Tie State Unlvefiity's Institute for 
Labor and Industrial Relations, Models for Detroit 
and Denver were buUt to provide Industry employment 
forecasts for a larger local labor market information 
system. The two models were built from the same pro- 
totype, but in this case the prototype was not of the en- 
dogenous t^e, nor did it ^ow for fuU-speclflcation of 
a local ^onomy. Instead the model is essentially a set of 
sin^e-equation regression models (not unlike those cur- 
rently used in the OES approach) with minimal in- 
terlinkagei among the Industry sectors In the local 
economy and heavy reliance on levels of national in- 
dusuy employment. The relatively suong emphasis 
plac^ on the manufacturing sector was fairly well- 
iuited to a labor market like Detroit's, but not to 
Denver's. 



'*At the UBhr^fiiy of T^aeyie, bovfVs, i kb^ rappQf lub^^d vii oo^treefed tad 
Itoked ts ■ aedci ef Stale ofUn^ty buUt with tht ^tadpil purpqie of a ^ i tti i Siaic 
^ RVQoe, Ndl PilpBi A Methogoiegif /of tnt^Fati^ $ iMber S^ppfy Mod^ Into a 

i^a«ii AdrnteteiUffl, Uol^^ty of Tantawj IfTI. 
-^Mil^lm $. Csh^i Oh tht ft&lbUity afs Labor Msfkn tnt^^etlon Sjstsm, Vd. % 



21 



34 



There ap^r to be several r^ons why the models 
dtvtlo^ spedfic^y for the Imsl ocQupationil projee- 
tion syntma have not bttn us^ by those public Ejgncies 
r^pomibli for providing occupational projections for 
Stat^ and $^mm (although one must be aautious In 
generalmng with so few exampte). In the cast of the 
LMI mode! developed for Denver, th^e is some 
evidence that communication broke down and dlstruit 
eventually developed tetw^n the model builders and 
users/cooperating public agenci^ with responsibility 
for providing lo«l labor market information. It also 
app^ed that the modeU m d^ign^p would not pro- 
vide any additional information or analytic capabilities 
not already available* Underl^g this assessment was 
the opinion of evaluators that the protot>^ oripnally 
d^gned for Detroit was not particularly appropriate 
for a local ^onomy such as Denver's, 

In the ease of the University of Arizona models, there 
have been no serious qu^tions rais^ about tith^ the 
th^retical validity or forecast accural of the models. 
They, in fact, represent the state-of-thi-w of 
endogenous^tj^ regnal econometric modds, and are 
the m^t detailed (by industry) models yet develops for 
substate areas. The principal issu^ arei (1) tht lack of 
model documentation which would help make the 
models more acc^ible to public policy officials; and (2) 
the relatively high cost to an agency of setting up the 
model in-house. maintaining and updating the data 
base, rad periodically recalibrating the modeL 

The lack of nontechnical documentation prevents 
users from being able to Bocm clearly whether tht in- 
foraation from the model would meet their r^»ective 
n^s. Also* the absence of a manual listing or d^crib^ 
ing in Ic^oU steps the kinds of local labor market 
analyseSt data construction, adjustments, and validity 
ch^ks which are required in the normal opeimtion» 
mak^ these models seem intimidating. The percq^tion 
an administrator would r^sonably get is that a highly 
traiiied ecoaometrician would be r^uir^ on a nmly 
fuU^ttoe basis to muntain the fore^tij^ effort and 
that no other staff > let alone users, would undmtand 
what is involved. Beoiuse of the models- radogenous 
d^il^p the data coU^on costs are more^ere thu the 
"average'- reponal economeMc modd« Muy of the 
local econonyc variables hive to be eonstnict^ b^ause 
thqr §n not nonnally wU^ted and publish^ regultf ly 
in consistat time^seri^ by gov^iunent agmd^, 

A fiidew of the iiteratmre ud pubUe docummts Md 
M {afdmal smvey of stete mplc^ent ^d tmlning 
counl^ a^d CETA prim^ spohtoj^ point to tte condu- 
don that, wbte eeopomtM^ m tmd m 

^e loett praip^U^Qlj project aoit fre« 

qiarat^^ puijNos^, ud mc- 

oonUo^y vtop^ted by nonmploymtat and tominiiig* 

t^mMU these models generally lure not * 'f ' 
^^i^Eb lu M man^ a conslstait set of 



eupational employment proj^tioni. Rather, the infor» 
mation from the models is us^ as a check on forecasts 
obtain^ by other t^hniques and/or as an Information 
base for hdping analysts or planners to assess thdr own 
assumptions about the likely future devilopments in the 
local ^onomy, 

Input-Output Models 



Input-output models rtpresent a third alternative ap- 
proach for forecasting State and area industn^ employ- 
ment. When incorporated into the occupational 
employment proj^tion system, input^output modds 
mmt the requirements of Element 1 only. Similar to an 
^onometric model, an input^utput model is a 
r^r^ntation, or **pictura" of the structure of a 
r^on's ^onomy. But the particular kind of picture 
d^rib^ by an input^utput model is different from 
that provided by an econometric modeh An input- 
output model d^ribes the interindustry flow of goods 
and services within the re^on's economy and the flow 
of goods and service bitween the region and the rest of 
the world (exports and imports). 



The Basic StFacturt of an Input-Outpat Modt 1 

An input^utput model is constructed using informa^ 
tion m total purchases and sales of ^ch industry group 
in the study area for 1 year. The information is organ^ 
ized in an input^utput table, ^th each row of the table 
r^r^nting the disoibution of the product (ou^ut) of 
a particular Industry to other local industries and to 
final users (fmal demand). Each coltmin, on the other 
hand, repr^ents the distribuUon of purchases (Inputs) 
for a given industiir. The purchases are from other In- 
dustrie (raw materials mi intmnediate goods) as weU 
as from households (Uibor)« Ftgui^ 3 shows the 
organization of the Input^output table into a set of rows 
and columns. The input^utput table is frequently re^ 
fared to as the interindust^ transaction table. 



A ^ven ceU of the table (e.g 3rd row, 2nd column in 
Figure 3) r^resents the yalue, in doU^s, of goods and 
se^ic^ tiiat local Indust^ group 3 sold to local industiy 
0roup 2 during an annud p^od. 

In constructing an actual, operatlonid inputmutput 
modd, the table d^cUbed in Figure 3 is mattmatically 
tia^fonn^ tato what is a Mhr^ cc^fflcimt 
matrix, where the l^ew cd^ 
purcbaiesd^ «mt industty i^,g^^ indmtty 3^^ 
another (e.g«i industry 2)» to tiie total vtiue of I^al pro- 
du^on of the formm' induitry (industry cat^onf 3). 
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Figure 3, An Input-Output Table 

The ratio is oalled the t^hrusal eoeffidentt and 
repr^ents in the sample the relative importance to in- 
dustry 2 of the input from industry 3. For our pu^os^i 
however, there is no cong^tual dif ference between the 
repr^ntation of the stmeture of the loMl ^onomy by 
either the interindustry transaction table (Figure 3) or 
the t^hni^ eoef flcient matrix. 

In an input^utput modeli the locti ^onomy as a 
whole is "driven'' by the ^ of final dmuds for goods 
and servie^ of all local industries (Figure 3)» This set of 
target-year ^timata of the final dmrad for goods and 
smices for ^ch local industry must be exprmly deter- 
mined before the model can be put into opomtion^ With 
thoe estimate, the model can f recast the total amount 
of goods and services each local industry group would 



have to produce to satfsfy the input r^uirements of 
other technolo^c^y linked industri^ in the local 
mnomy» u weU as to satisfy direct household con- 
sumption, sports, etc. Once the total output 
guiremmts of each local indmtry arc forccmt^^ then 
the labor r^uircmmt for each local Industry can be 
^timated ming a table of labor/output ratios. These 
ratios are estimated usir^ national industty time-series 
data with ike potential for in^oducinf a loctf "correc- 
tion'' factor » The proems just d^ribed is shown 
graphic^ly in Figure 4. 'nie most salient implications of 
the use of input-output models and their advantages and 
disadvantage vis a vis other industry employment 
for^asUng or proj^tion technique are discussed 
below. 
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The Input-Output Approacht From Estimate of Fmal Demand to Industry Employment Fortcasts 



Data Input Rt quirements 

Exogenous estimates of target-year final demand for 
each sector of the regional economy are made by 
^timating the regional share of each of the six com- 
ponenti*^ of the target-year projections of gross na- 
tlonal product (GNP). The U.S. Bureau of Labor 
Statistics and the Bureau of Economic Analysis in the 
U.S. Commerce Department have responsibility for 
providing projections of GNP by component, for each 
industry group, but the rest would be left up to State 
and/or local economic analysts. In order to estimate the 
regional share of each component of the projected 
GNP, time-series for such variables as population, in» 
come, dollars of plant investment, export, and classes of 
government expenditures for the study region must be 
constructed and compared with tim^^series for these 
variables at the national level. Out of this comparison, a 
trend in the regional share of the national totals can be 
estimated, and this can, in turn, be used to assign 
regional shares of the exogenously estimated com- 
ponents of GNP. Regional totals of final demand by in» 
dustry sector can then be estimated by adding up the 
components of the regional share of GNP, which have 
been calculated above by industry sector (including 
household sector). 

The major problem in the outlined procedure is that 
many of the variables at the regional level are not 
available in a consistent time»series. When the region is 
a labor market area or some other substate area, the 
data availability problem is even more severe. In any 
case. It is often necessary to make a series of assump- 
tions or OEtrapolate to use surrogate variables. Even 
when this can be reasonably and riliably done, con- 
sistency between regional and national control totals is 
difficult to maintain. It would not be overstating the 
case to say that estimating a set of regional final demand 
figures to * 'drive" the input-output model is an ex- 
tremely painstaking and costly task for most State 
and/or local agencies to undertakt by themselves. Alter- 
natively, the set of regional final demand figures might 
be obtained through an economic forecasting group 
with a linked national-regiona] ^onometric model (but 
then It might make more sense to use the economitric 
models to estimate regional industry tmplo^TOent di- 
r^ly)* A third ^ternative which is not presently 
avmilmble but might be in the futurt, is the routine pro- 
jected estimation of final demand by industry for 
substatt areas. Karen Polenske at MJ*T.*s Department 
of Urban Studio and Planning has b^n involved in 
estimating State shares of GNP up through 1963. This 
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process could be extended to the larger SMSA's, and 
either a university-based group, the Bureau of Labor 
Statistics, or the Bureau of Economic Analysis could 
undertake the responsibility. 

The second major data input probltm is the estima- 
tion of regional technical coefficients. Most regional 
economists believe this problem is more severe than that 
of estimating final demand. In estimating a region's 
technical coefficients, one needs to know the inputs 
which arc supplied from within the region for each 
regional industry.^o Secondary data on industry pur- 
chases and sales needed to calculate technical coeffi- 
cients are not collected or published at any subnatlonal 
level (including the State level). At the same time, collec- 
ting primary data on the origins of purchases and 
destinations of sales (as well as on payments for wages 
and salaries and other value added) is extremely costly 
since it requires a large samplei highly detailed firm in- 
formation^ and a high proportion of personal (firm) in- 
terviews. The costs of collecting, editing, and checking 
the information received present an additional burden. 

To avoid the high costs of collecting primary data, the 
technical coefficients in the national input-output table 
are often used for most regional industries, adjusted by 
the size of each industry in the study area (measured by 
industry output), Howevers this strategy is not con- 
sidered valid for estimating the technical coefficients in 
industries such as agriculture, mining, and construction 
because their technologies are highly sensitive to certain 
regional locational differences. Direct survey methods 
are needed where these industries represent a significant 
share of the region's economy. Yet even for those 
manufacturing and service industries whose 
t^hnologies are considered to be relatively insensitive to 
the area characteristics, there is considerable error in- 
troduced when adjusted national coefficients are used. 
This is principally because of the considerable range of 
product mix wdthin any industry group at the level of in- 
dustry detail (usually 2-digit SIC) which is reasonable 
(in terms of data availability) for the study region. 

The technical coefficients for the study area are not 
frequently updated due to the high costs. We do not 
know very well the rates at which the coefficients change 
over time, for instance* The reestimation of national 
input-output tables has taken place only approximately 
every 7 years» and there is normally a very long lag be- 
tween data collection and publication (e,g,, in 1980, the 
lat^t available tables contain 1972 t^hnology data). 
Thus 1985 target-year industry employment forecasts 
would be based upon a technological structure which is 
at Iwt 13 years out-of^ate. The long lag places strong 
limitations on the maKimal approprlati length of an 
input-output moders forecast period. 
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Degree of Industi^ Detail 



Length of Forecasting Period 



Although theoretically there is no limit to the number 
of industry sectors in an input-output model, data 
availability^ statistical reliabUityi and, to a lesser degrees 
computer storage limitations, place practical llmitationi 
on the degree of Industrial disaggregation* When na- 
tional input-output tables are used to estimate regional 
coefficients* the degree of detail in the national model 
places a constraint on the maximum level of detail in the 
regional modeL The most commonly used and probably 
the most reliable national model, the U,S, Department 
of Commerce's 1972 Input-Output Model, has a 496- 
industry technical coefficient table. No regional model 
approaches this dimensionality. The State Input^output 
tables developed at MJ.T. have 79 industry sectors, and 
represent about the maxiinal practical size for most 
State and substate models. 

The dimensionality of the industry/occupation staff- 
ing pattern matrix in Element 2 of the local occupa- 
tional forecasting system represents the maximum 
usable level of detail in input-output models. Since the 
OES survey-based matrix is large enough to ac- 
commodate industry groups at the 3-digit SIC level (cur- 
rently 368 industry groups), there is no effective con= 
straint in this case. Stated differently, most available 
subnatlonal input-output models will not be able to take 
advantage of the level of industry detail available in 
local occupational employment projection systems. 

The more important issue is selecting the most ap- 
propriate industry group definitions. Different a^ega- 
tions of, say, 3- or 4-digit SIC Industries, can increase or 
decrease the amount of error in the estimation of 
technical coefficients due to heterogeneity of products 
included in the individual industry groups. Heterogene- 
ity will almost always be a general problm in construc- 
ting technical coefficient tables regardless of the 
region's particular industry mix. But taking into ac- 
count the area's industry mix at a highly detailed level 
(e.g., 3- or 4-digit SIC level) before defining, say, the 79 
industry groups of the M.I.T. modtls will help to 
minimize the error caused by product heterogeneity^ 
The amount of flixibility in defining the region's in- 
dustry groups, though, depends upon the level of detail 
of industry data that is available or can be reliably 
generated. That, in turn, depends upon the size of the 
regional economy. For a smaUer economy, less detailed 
industry data will be available. Furthermore, there is a 
tradeoff between increased level of industry detail and 
lower statistical confidence of indirectly estimate 
technical cMfficients. The smaller the region (in terms 
of average number of firms per industry group), the less 
industry detail ^rmitted at a given, acceptable con- 
fidence level. 



Input'OUtput models are used for both short-term m- 
pact analyses and for long-term forecasting. The prln* 
cipal limitation of using input-output models for long- 
term forecasting has already been mentioned: The 
technical coefficients are based upon data already, in 
general, considerably out-of-date; and no practical, 
reasonable-cost means exists for reliably forecaiiing 
changes in the technical coefficients for State and 
lubstate areas. Not much is known about the amount of 
error inherent in using out-of-date technical coefficients 
in labor market areas whose industries and industry mix 
have been changing at different rates. 

A shorter lag between collection of the data and 
publication of the table at the national level could 
significantly improve the situation, but the enormity of 
the tasks involved in constructing accurate input-output 
models from primary data limits the degree to which 
"turn-around" can be realistically reduced. In sum- 
mary, because the accuracy of input-output models 
depends so heavily upon the technical coefficients, and 
because there is a reasonable basis to conclude that 
changes in technology and a region's industry mix can 
be significant between the actual base-year and the 
target-year, the results of the model are questionable for 
forecast periods longer than, say, 5 years. 



Public Management Considerations 

Like econometric models, input-output models re- 
quire considerably larger staffing and coordination ef- 
forts on the part of State and local public agencies than 
do less sophisticated techniques. The public agency has 
the choice of constructing, operatini, and maintaining 
an input^output model entirely *-in-house" or contrac- 
ting out each or all of the services to private or 
univerrity-bascd economic forecasting groups. If 
another agency already has a model operating, then 
there are economies to be gained in sharing it. The ef- 
forts of groups such as the o ne at M.LT. will make State 
input-output tableri more accessible to potential users, 
but the local itaffiiig effort will still be considerable. 
Input-output models of any detail must be computer^ 
based, and the computer itorage requirements of highly 
detailed models are considerablt (frequently more than 
for econometric models). Thus, accessibility to a com- 
puter with large data itorage capacity is another con- 
sidtration. Roughly spiking, the level of expertise for 
constructing and maintaining an input-output model is 
comparable to that for econometric models, but the 
level of effort is significantly greater. 
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Coordinated and cooperative effort of public agen- 
cies and private ^oups is important for acceptance of 
the moders results. The reader should refer back to 
similar discussion of econonietric models above. Broad* 
based cooperation may be even more important in ob- 
taining reliable data in a timely fashion for input-output 
models, since a much larger percentage of the data is at 
a micro-level (i.e., individual firms) than is the case for 
econometric models. 



Sensitivity to Exogenous Factors 

The principal advantage of econometric models and 
input output models over single-equation regression 
models or shift-share mode ^ is that the detailed im^mi 
of changes in a variety of exogenous factors upon local 
area industry employment can be more readily traced. 
The exogenous factors may include "uncontrollable" 
events such as oil boycotts or large plant closings, or 
public policy changeSi such as trade feitriciions, tariff 
adjustments, fiscal and tax policies, industry subsidiza- 
tion, etc. The greater the variety of exogenous factors to 
which the model is sensitive, the greater its potential for 
taking uncertain future events into account in providing 
area industry employment forecasts. 

Input-output models can test alternative future 
scenarios on area industry employment by appropriately 
adjusting elements of the final demand vector (e.g., a 
large incr^se in Federal Government purchases lo- 
cally). The "new" set of final demands (by industry) Is 
fed through the input-output table and a new set of in- 
dustry output figures, reflecting the estimated change in 
final demand, emerges. The industry employment/out- 
put ratios are then us^id to arrive at the induced changes 
in the set of industry employment demands. Com- 
parison of this latter set of industry emplo^ent 
forecasts with those arrived at under the afsumption of 
"no change*' would indicate the net effect of the change 
in the exogenous factor upon area industry employ- 
ment. 

Where prospective changes in oogenous factors can 
be translated directly into changes in final demand, 
input^output models have distinct advantages over 
slngle-tquation regression models and eveii econometric 
models for simulating and tracing the transmisiion of 
interindustry ef f^ts. The advantage stems directly from 
the structure of the input^output modeL When the 
change in an exogenous factor cannot be translated 
directly into a change in final demand (e.g», commodity 
price changes), th^ an econometric model may offer 
advantages In tracing the impacts because of its greater 
stnictural flexibility. 



Relative Accuracy of Indust^' 
Employment Fortcasts 

To test the accuracy of a particuiar application, the 
model's target year estimates of industry employment 
are compared with the actual levels (when the figures are 
available) and measures of forecasting accuracy can be 
computed. It is not possible to test the relative accuracy 
of an input-output model vis a vis other forecasting 
techniques unless the techniques being compared are 
"run" for the same area and during the same time 
period. 

Comparison tests of an input-output model with a set 
of single regression equations have been described by 
Rowan (1976). The 1980 Massachusetts State employ- 
ment projections of the Multi-Regional Input-Output 
Model (MRIO) were compared to those of a set of 
single-equation regression models used by the 
Massachusetts Division of Employment Security. The 
latter were "standard" BLS-recommended industry 
employment projection models. The base year for the 
MRIO projections was 1970 (using 1963 technical coef- 
ficients) while the base year for the Massachusetts DBS 
projection was 1973. The different base years give the 
MRIO a slight disadvantage but, overall, the com- 
parison should still be valid. 

The forecast results of the two models were quite dif- 
ferent. The MRIO projections were generally higher, 
due largely to an assumption of a full-emplojment 
economy. Using actual figures for an intermediate year 
as a basis for measuring the models' accuracy, the 
MRIO model projected the correct direction of employ- 
ment change for 45 of 68 industries, while the regression 
models projected the correct direction for 48 of the 68 
industries. The MRIO model tended to systematically 
over-predict emplo^ent in the nondurable manufac- 
turing sectors— those very industries which have been 
leaving Massachusetts for reasons of relatively high 
pric^ of factor inputs (I.e., labor and energy). On the 
other hand, the industries for which the MRIO model 
was more accurate were in the durable goods manufac- 
turing lector-^lndustries in which employment, on the 
average, pew In the State during the forecast period. 

The preliminary conclusion from this is that Input- 
output models are Inferior to singli-^uation regression 
models in prfdicting employment changes due to long- 
tenn, but steady, trends such as changes In an area's 
relative cost advantagei. On the other hand, input- 
output models more accurately predict employment 
change induced by interindustry effects and shorter- 
term (cyclical) trends. Based upon only the 
Massachusetts t^ts during the 1970-1980 period, neither 
input^utput models nor regression models have 
demonstrate unambiguously superior forecasting 
results over the other. 
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Explicit and Implicit Assumptions Underlying 
Input-Output Models 

Gentrally sptaking, the more **structured'* a 
foregasting modtl, the strongtr the limiting assumptions 
about the real world which have been incorporated into 
it. The problem with having stronger assumptions is 
that the m^el's results have less validity— the assump- 
tions about the real world do not "hold up." Compared 
with econometric models (and certainly compared with 
single-equation regression models), input-output 
models are highly structured. The limiting assumptions 
of most input^utput models include: constant returns 
to scaiei marginal inputs equal to average inputs; fixed 
technical coefficients through the forecast pmod; a 
homogenous set of inputs for each industry group in the 
matrix; no financial market impacts on production; no 
input substitution; and no capacity constraints. In addi- 
tion, most applications of input-output models make 
the simplifying assumption of full employment condi- 
tions during the forecast period. To the extent that the 
national economy will not reach full employment in the 
target-year and/or the local area will lag behind the Na- 
tion, then there will be a systematic upward bias in in- 
dustry employment forecasts^ and in occupation 
employment projection when the results of the input- 
output models are fed into the staffing pattern matrix. 

There is one distinct advantagei however, to the high 
degree of structure in input-output models, compared 
with econometric models. In the latter there is both 
sampling error in the estimation of the structural 
parameters (i.e., regression coefficients), and specifica- 
tion error in the choice of the independent variables In 
each equation. In input-output models, there is sampl- 
ing error (i.e., the estimation of the technical coeffi- 
cients) but no opportunity for sp^ification error, since 
all of the structural relationships (interindustry 
linkages) are empirically— rather than theoretical- 
ly—based. 



• An econometric model for the U,S* must be used in 
the process of exogenously istimiting the area's share 
of GNP for the target year. This is a prerequisite for 
deriving a set of final demand estimates by indust^ sec- 
tor* The availability of critical data for subnational area 
units frequently makes these tasks difficult and costly. 

• Input-output models are more appropriate for 
short-term forecasting or impact analysis. They offer 
advantages for conducting policy-simulations C*what 
If . . questic when the effects of the policies bein^ 
tested can be translated directly into changes in the set 
of final demand estimates. 

• Compared with econometric models, input-output 
models require more restrictive and, in some instances, 
less realistic assumptions about the real world. These 
can undermine the validity of the models' forecasts. On 
the other hand, there is no model specification error 
since the structural relationships among the sectors of 
the area's economy are empirically based. 

• Limited comparative tests of the accuracy of an in- 
terregional input-output model and a set of single- 
equation regression models have not provided evidence 
to show that input-output models produce more ac- 
curate employment forecasts* Single-equation regres- 
sion models were more accurate for those industries 
following a long-term secular trend: there Is a tendency 
for input-output models to overestimate employment 
due to the frequent asiumptions of a full-employment 
^onomy and no Input substitution of capital for labor. 

The Employer Survey 
Approach 

Introduction 



* Input^utput models are capable of producing 
highly detailed industry employment for^asts for a 
given ar^. These can then be fid into a separately 
estimated staffing pattern matrix to obtain occupational 
employment forecasts. 

• The data requirements for constructing a suffi- 
ciently detailed input-output table (technical coefficient 
matrix) are severe* Coefficients that have been 
estimated for the national economy are often used in- 
stead, after certain adjustments for local industry mix. 
The high cost and lengthy proems of updating the table 
m^ns that the coefficients ganirally \rill be wei 
date* 
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Prior to the development of the National/State 
Industn^-Occupation Matrix System (U.S. Bureau of 
Labor Statistics, Tomorrow's Manpower Needs, 1969), 
ar^ occupational emplo^^ent projections were ob- 
tained primarily from employer surveys * Becaust there 
were no systematic and consistent means of converting 
Industry employment forecasts into ocviipatlonal 
emplo^tnt proj^tioni, estimates of target-yiar oc- 
cupational employment were generated directly from 
load employers' responses to questions of target-^year 
occupatlonid employment levels for their establishment. 

In terms of the occupational miployment projection 
systeoi presented ^li^. Elements 1 and % are 
eliminated in this approach. Estimates of Job rtplace- 
^ mint needs duriiig the projection period can be included 
in the qu^tionn&Te as a separate item; in this way, the 
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employer lunrey ipproach eao be used to estimate total 
job openings by occupation for the target yew.^* • 

Hie employer sunrey is a general approach with many 
possible variants^ Two of the most Important samples 
are the Mm Skill Survey Technique and the Occupa- 
tional Training Information System (OTIS). 

1%e guidelines for the Area Skill Survey were 
developed by the U.S, Labor Department's Bureau of 
lmpl03TOent Security^ but considerable latitude and in- 
itiative was left to the individual SESA's in making ad- 
justments and revisions to suit State and local condi- 
tions. The OTIS program was fim develops in 
Oklahoma in the late 19W»s to meet the inforaation 
needs of the State vocational ^ucation program and in- 
volved the State Departments of Industrial Develop- 
ment, Vocational and T^hnical Educatlon» the 
Employment Security Commission^ and the Manpower 
R^mch and Training Center at Oklahoma State 
^ University. It was subsequently developed, with some 
important difference, in Kentucky. Funding for the 
Area Skill Survey program was formally rescinded by 
DOL in 1975 and the manpower dmand subsystem of 
the OTIS pro-am has been repined by the OES pro- 
p-am in both States*^ The shift away from the 
employer survey approach .was due primarily to the 
developm^t of the industry-occupation matm and to 
the poor evaluations which the employer surv^ ap- 
proach had recdved. The approach is still used for id^- 
tifytaig currmt^and proj^ting very short-tom job open- 
ings in spedf ic target Industrie. 

The discussion below ref^ prtmarily to the Area 
Skill Survey Technique^ and tte OTIS program,^ but 
is intended as a description and evaluadon of the 
employer survey approach in general. 



Attributts of thi Samplt and Quistlonnidra 

^ The siirvqr is one of ar^ ^ployers. The source 
listing can be those etablishmmts which submit reports 
to Ae State Employment Service in compliance with the 
Unemployment Insurance Code, or it can be much less 
foraal or rellablep such as a lo^ Chambef of ^m- 
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merge or a Dun and Bradstr^t listing* The choice of the 
source listing of the universe of imployeri will deter- 
mine the degree of lamplt bias or reprisintativentis.^s 
This in turn will stronfiy dettnnine the validity of the 
approach as a m^ms of making an independent set of 
for^asts of loc^ occupaUonal employment or of in- 
dependently choking the accuracy of an earlier set of 
for^asts. 

The survey instrument can be either a mail question- 
naire or a qu^tionnaire filled out in a personal inter- 
^ew. The Area Skill Survey Technique used both a mail 
questionnaire (with an opportunity for the respondent 
to call the SESA if there were any questions) and per- 
sonal interviews^ The choice of Instrument varied by 
area. For the OTIS program, one State (Oklahoma) 
used a maU questionnaire with a tdephone and/or per- 
sonal interview followup option, while the other State 
(Kentucky) used personal interviews almost exclusively. 
It has been a tenet of survey research that the reliability 
of the responses and the return rate Itself are higher with 
^sonal interviews. Neither of these expectations was 
borne out in the OTIS experience, whUe the differential 
in costs proved to be enonnous ($28 per employer in 
Kentucky as compared with $6 per employer in 
Oklahoma, for approximately the same Infonnation). 

In both survey instruments the employer was asked to 
provide two basic information items: (1) the number of - 
mployees qw the pa^^oU as of a sp^ific refifrence 
period (base years); and (2) flieir best mimste of the 
number to be employ^ in the establishment in each oc- 
cupation in the y^get-year, A third item, the estimate of 
r^lacment needs during the p^od was provided for, 
but this inforaatlon was found to be unreliable in many 
^s^.^ Extra Items might include age and s^ of the 
employe, or particular minimal training/^ucation re- 
quirments for each occupaUonal categorx* 




PfiQclpid Problenii witli tht Employtr 
SorvtyApproftch 

"TOere are or have been at Imt eight problems with 
employer surv^s as a basis for eitimatlng target-year 
occuf^tiond CTplo^enti (1) the unreliability pf 
mploym- cli^ification of Jobs into occupational 
titl^l (2) nonpro^sion for mploymrat ^pusion due 
to new flrmii (3) lack of consistent and unifora pro- 
cedum from ar^ to area; (4) a tendency for mployers 
to make future ^timat^ based upon thdr cuirent 
"psycholoBfi" (S) inability of somemploym to pro* 
vide target-year emplo^mt ^timat^i (6) a record of 
low araymcyi (7) low cost^ffldency; and (8) some 
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duplicition of effort with thi OES, These problems are 
^plortd in more dt tail below. 

1, Maintaining the reliability of employers' 
alassificatlon of Jobs into oceupational titles poses pro^ 
blems. Different employers, in general, have their own 
set of occupation titles with Job descriptions. Many do 
not classify their Jobs at all. Ensuring consistency across 
all employers' responses while still maintaining a suffi- 
cient level of discrimination between occupations is by 
no means an unsolvable problem^ but it is a time- 
consuminf , and thus costly, one. It is unrealistic to ex- 
pect all employers to take the effort to translate their oc- 
cupational titles into one of the Federal Government 
codes (e.g., SOC* DOT, the Census), especially where 
the number of occupations is large. The principal alter- 
native is for, say. State ES ualysts to be responsible for 
the translation, firm-by-firmt within broad industry 
groups having similar staffing patterns. Because this 
cannot be done other than on a firm-by-firm basis, it 
becomes a very costly alternative. In the OES program 
the same issue arises in the OES survey for updating the 
Industry-Occupation matrix. But in the OES program, 
resources for designing and administering a survey in- 
strument with controls on employers- responses (to en- 
sure a high level of consistency) and for careful choking 
of individual r^ponses by analysts fmiliar with 
industry-wide staffing patterns for the particular labor 
market area (s^ the s^tion on the OES Approach 
above)« 

2. Growth in the level of employment due to the loca- 
tion of new establishments in the area durinj the 
forecast period cmimot be taken adequately into account 
in employer surveys. While the relative importance of 
this component of employment change (vis a vis change 
due to expansion or contraction of existing 
^tablishments) varies by labor market area and in- 
dustry sector, it is too important to ignore or even to 
estimate nonsystematically. Existing employers cannot 
be OEpected to have or to give candid r^ponses to ques- 
tions about likely occupational employmmit growth due 
to the location of new establishments, so th^ items 
usually are not included in employer surveys^ Instead» 
when CTployer surveys are the principal inforaiation 
base for occupational forecasting, imalysts need to 
^timate this missing component of emplo^ent change 
by assumption (a fu^ proportion of estimated change 
in occupation^ employment due to ^pansion, a 
straight-line extrapolation, etc*)« 

I, The ArM Skill Suivey program was plagu^ by a 
lack of consistency and of tmiform procedure, from 
ar^ to ar^, even though there were general guideline 
issued by DOL, Employer surv^s design^ and im- 
plemented without any guidelines specifjdng the 
universe to be centered, the sampling design, ap^ 
pfopriate consistency ch^ks, etc., would not idlow 
m^ningf ul lu-ea comparisons and may lose validity and 



acceptance b^ause of any nonstrad^d proceduris. 
While problems of consistency and uniformity in data 
collection and statistical procalures are not inherent to 
the general approach, employer survey often are used 
for reasons peculiar to individual areas or Stat^ and are 
designed to meet rather specific infonnation needs. 
Thus, they tend to lack consistency and uniformity 
across areas. 

4. Another source of error in the use of emplo^r 
surveys for proj^ting occupational employment is the 
tendency for employers to base estimates of thdr future 
occupational demand upon their current "psychology." 
This refers to the effect of current conditions in the na- 
tional and regional economy upon perceptions of future 
growth or decline. Not all employers look objectively at 
their future emplo^ent expansion needs. Some will 
have access to economic forecasts prepared by private 
economists or government agencies while others will 
not. 

5. A related problem is the Inability or unmlUngness 
of some employers to provide My estimates of target- 
year occupational emplopaenti First, in the case of 
local office of branch plants, local managers may not 
know corporate plans for expansion or contraction of 
local operations. Second, many firms, for any number 
of reasons, may be unwilling to divulge their future 
plans. Th^e kinds of nonresponses vfUl generally lead 
to biased ^timates, or other errors will be introduce by 
labor market ualysts having to make assumptions 
about the employmaent trends of nonrespondents. 

6. The five problems above in large part explain the 
relatively low accuracy r^ord of employer survey ap- 
proMhes in projecting area occupational emplo^ent. 
The Macro Sptems evaluation of OTIS found that be- 
twe^ 60 pm^cent and 7i perc^t of individual employers 
did not in^^e the accura^ (of their for^asts) which 
would have b^n obtain^ with a simple no-change ex- 
trapolation! the average f orec^t enor was 36 percent in 
Oklahoma and ov^ 30 percent in Kentucky. More im- 
portantiy, over 50 percent of the surveyed employers in 
^ch State had a forecast enror equal to or gcmt^ than 
the actual change in the ^tablishment's employment, 
and in Kentucky the average eiror was nwly 90 percent 
p-eater than the actual change. 

Whra the individual employers' forecasts were ag- 
gr^ated for individual substate plai Jng repons (by oc- 
cupational categories), toe average errors for aU re^ons 
were only 6,0 percent in Oklahoma and 4.7 percent in 
Kentucky, However, when compvfd with the actual 
r§gionsl change in occupationid employment— a far 
more important statistic for planning purpos^~the er* 
ror was over JO percent in Oklahoma and over IQQ per- 
crat in Kentucky, Further antiys^ by Macro Systems 
indicate that the si^ of forecast eiror was largely in- 
d^^doit of industry and size of flra. Moreover, the 
finding that Kentucky OTIS forecasts were not more ac- 
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1^ €urate than thosa of Oklahoma at tht individual f tmi 
g^; levd' indicate that ptFSonal intefvitwi may not 

necessarily I^d to mori ageufat^ rtsponses than mml 

questionnaires. 

7» Employer survey approaehes are not as cost- 
effident for gramratlng information on future labor 
market conditions as Is sometime believed. The degr^ 
of cost^fficiency is a function of Ae ability to routiniie 
all relevant steps of the infonnation collection, check- 
ing, cadingt and proc^sing steps, Sm^ sample lurveys 
tend to be l^s cost-efficient b^ause the costs of settini 
up an efflcient procedure are fixed, i^e^ do not depend 
upon sample size. There is also a substantia! difference 
in costs between the two principal survey instrum^ts, 
the personal interview and maU questionnaire with 
telephone foUowup. In Oklahoma, the cost of field data 
collection was approximately $6 per employer; in Ken- 
tucky the collection cost for roughly the same informa- 
tion was $28 per employer. On this basis, Macro 
Systons estimated that the total field cost for a complete 
(100 percent) census of Kentucky's wage md salary 
employee would be about 1.2 million dollars (for mly 
1970's). The conclusion is that if employer surveys are 
to be conducted, the primary surv^ instrument should 
be the mail questionnaire, resenting personal interviews 
for perhaps only the largest employers, 

8. Given the information now available through the 
OES program, developing mployer surveys for project- 
ing area occupational emplo^ent is, in most cases, 
litfgely r^undut. The OES survey is now in operation 
in nearly aU the Bmm. BLS has devote ^ourc^ to its 
statistical reliability, attending its covmge, and msur- 
ing its coiyisten^ of administration and processing 
among all pardclpating Stat^« The information ob- 
tained from ^ployer surveys which is dli^tly reliant 
to occupational forecasting is redundut in cont^ni vdth 
that gwied from the OES survey, Morraver, where 
employer surveys are administer^, mployers are bd^ 
asked to supply jhe ttme infomiation to two s^uate 
government agenci^ for ostensibly the same purposes* 
For projecting occupation employment in most arm 
the OES survey wiU very likely ^eld dgnificantly more 
accurate, reUable, consistent, and thus more ustful 
information than almost any employer sui^ey ap- 
proach. 



Advantages of the Employi r Sarvey Approaeh 

The employer approach to projecting m^ium- or 
long-temi occupational ^plojinent has several ad- 
vtetages, but unfortunately tU^ stem from the same 
chaimcteristics which give rise to many of the problems 
and Umitationi cited above. Briefly, ^ese are^ (a) the 
ability to adapt and adjust the d^lgn of the sample, 
sunr^ instrument, and other proc^ur^ to meet 
unique, local labor market information ne^s^ and (b) 
the opportunity for building grater cooperation with 
private sector mploye^ in prodding information about 
local labor market trends and for gaining greater private 
sector acc^tance of the area's occupational employ^ 
mmkt projections. 

Both th^ characteristics are desirable, but not if 
they bring with them a lack of proc^ural consistency 
and uniformity as well as bias and low accuracy in the 
estimates thraiselv^. Moreover, these advantages can 
be gain^ in other approaches wltiiout compromising 
the validity, reliability, and accuracy of the process. For 
sample, the capacity of locd labor market analysts to 
Id^tify peculi^ ihort-tmn and long-term, local trends 
can be devdoped, ud private sm^tor employees can be 
include on panels to assess the ar^- s industiir and oc- 
cupational employment projections from more 
systematic ud reliable methods. 

On the other band, there bi^ other puiposes besides 
the proj^tion of ar^ occupational employment for 
which employer surveys might be developed but with 
proper concern and care for vaUd, studard survey 
r^evch procedures, ETA has compiled a guide directed 
to Pri^^te Indui^ Council (PIC) staff and otiier practi- 
tioners which idmtifi^ how and under what cir- 
cumstance mployer surveys can W tisM reliably to 
meet tiie information nerts of users whef^e there are 
gaps in existing labor marl^t infonnation s^ 
Some of th^ potential uses jnclude: bbt^b^iig in- 
fomation on tiie sttiicture of im^al la^ 
and promotion, hiring, ud timlnihg practice 
ffmisi the number and occupation^ characteiistics of 
^ting Job va^de in Ae local labor market; and 
mploy^ attitude toward Misting miployment and 
training propmms of the local CBTA prime sponsor and 
other agencies,^^ 
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Comprtlitosivtn^ 

EcDnomitric and input-output modeli r €prtsint more 
sophiBtkat^ ttchnlqiiii for produci^ arM industry 
emplo^ent fore^aiti or proj^tions (Element 1), Whtn 
incorj^rM^ into an oQCupational emplo^int projec^ 
tion systtm, an industry staffing pattern (Elment 2) 
must still be us^ to transform the set of industry 
employment foreeasts into a ^t of oceupational 
employment projeetions (Element 3). Some econometrie 
models will have a staffing pattern matrix and a job 
turnover submodel *^built in'' to ensure eompatibility 
and consistency, but they repr^ent the same t^hniqu^ 
as developed by BLS and used in the OES propamp 

The OES approach is a coffiprehmsive one^ail 
elements of the foreeasting system are induded> This 
m^ns that maximal compatibility and consistency in 
the definition of industry and occupation categori^« as 
well as input data, can be maintained through the entire 
proems. 

Employer sumyst unlike eoonometric or inputs 
output modelSi lead dir^tly to ^timates of w^get^year 
occupational onployment but th^ r^resnt a shortcut 
to the general occupational emplo^ent projection 
system outlined earlier. Surveys have frequ^tly asked 
employers to ^timate target^year total Job opmings by 
occupation dir^tly, bypassing ^timat^ of target-^year 
industry employment and idso eliminating the need for a 
staffing pattern matrix. 



Sf nritiylty to l^ogtnoas Fucton and 



Econometric models, and to a lesser ex^ntt inputs 
output models, usu^y are sensitive to a wider variety of 
exogenous factors which may have important impact 
on a local employment base« In the case of econometric 
models, the sensitivity can be built dir^tiy into the in^ 
dividual equations at the stage of modd sp^ficationp 
since thm is a relatively large degree of fl^ubility in ttie 
choice of independmit variables in a ^vm ^uation» 
Variables which specifl^y namure cmtaiD oogenous 
factors or poUcies can be chosen in equatioi^ in which 
the dependmt variable hai^been demonsMt^ to be par^ 
ticul^ly smsitive to cotun exogMous factont 

Input^u^ut moddi lu^e also consid^ed to pot^* 
tiaUy iensitive to mgenous factors* Hercp howev^p tike 
mgmous factofi or poUci^ must first be "tnndated- * 
into t^get^yw ^dmat^ of final dmud, ^came ttiis 
t^ulation is not alms^ sMi^tf orward or dir^ th^e 
m spmt dasiN of ^ograoui fwtors or pubUc poli^ 
change to which an Input^utput imll not show^^^en- 
dtiiiQr* TMm is particularly diiad^ti^Mus if tte^- 
^imoiis factor or policy has an ef f^t of indudiig 



substitutidn b^ween labor and another factor of pro- 
duction (e,g,» ^pital or energy)* 

The OES approach is not particuiarly sensitive to 
many exogenoui factors or poUcies because: (a) the in'^ 
dep^dent variable ^e limits in scope and variety; 
and (b) single^uadon regr^sion modeli cannot "pick 
up" indir^t emplo^ent impacts transmitt^ from 
other sectors of the local economy* Only if the impacts 
of the oogenous factors of poQcies are reflated in the 
target^year (exogenous) for^ast of national industry 
emplosment will the models take into account these 
mployment impacts, given the usual sp^ifications of 
the ^uatlons* On the other hand, even with altamative 
sets of inde^dent variables, the sensitivity of single^ 
equation regression modeli is limited by their ability to 
take into account most indirect emplo^ent impacts. 

The employer survey approach transcends soms of 
the sensiti^ty limitations of the other approaches 
bMuse it is not constrained by a formal structure or the 
n^ for operational variablesp The flexibility of the ap^ 
pro^h ^ows for a wide v^ety of exogenous factors or 
polides to be consid^ed, ^though the approach pro- 
vide no theoretical framework for gauging what the 
employment impacts mlghf hct 



Costs Of Effort 

The cost of an occupational projection system is a 
function of i (a) the amount and type (primary or secon^ 
d^) of date require for calibration and projection; 
(b) ttie frequency of updating; (c) the uiount of in^ 
house ^pertise or consulting sendees required to main- 
tain, o^ate, and interpret the result (which is a fune^ 
tion of die rdative de^ee of sophisticamon of the model 
us^); ud (d) the amount of CMrdination require or 
d^ired mtik oUier public agenda or private p^oups (for 
data acquisition, acceptance of projections by different 
us^ commudtoi quaUtatlve/subj^tive -*input" by 
outsideii, etc,}. 

In dmending order of average costs of effort are 
input^u^ut mc^els, econometric models, and the 
BI^S-OBS approach. The cdsu of employe su^^rs can 
va^ considmbly, d^N^ding in large depee upon Ae 
sto of the sample, the numb^ of indust^ s^tors 
surv^r^, ud wheth^ the information is collected 
thrdu]^ pmonsl int^^Mrs (of raploym) or by maUed 
qu^onnaire. Personal interviewSp of course, tte very 
^iposive. Employer surveys through mail question^ 
nur^ caii be rdatively low cost, but dq^d upon how 
subsequmt stag^ of data procMing orguized« 
WIA inputH9u^ut models and ^onometric models, m 
natioul and Stal^levd ^ononodc measure are 
sul^tut^ for local econonaic mwur^ of variablesp 
tte effort bewm^ less cosdy (but 1^ reliable). An In- 
tenn^Uate eoit^approach is to use more spatially ag- 
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r^ted.daui (e.g.. Stata) wh^a secondary data on 
locia tsonomic variablis a^ not av^able, but m adjust 
tUs data carefully for logal condition. The ability to do 
thii d^mds upon the d^^ of Insist, knowMgt. and 
^perienct of IomI labor market analyits. The ^ne 
Und of process of '*adjustmmt for local conditions** is 
equaUy applicable to the OES approach. 



Truwf My and CompKhtndblUty 

The ability of various use^ untndn^ in applied 
itadstics or econonietrics to undmttnd the ^-logic** by 
which the projections ve obtained cu be an important 
factor in accq^tance and subs^uent use of the 
f or^asts« It m also be an important factor in gaining 
the close cooperation of groups such as iMd busing 
lead^p or other public of flci^s in obtaining informa* 
tion on which to base initial assumpUons about future 
local economic condltioni, and In assmtog ttie set of in* 
dustry or occupation employmmt projections before 
proceeding to the sutmquent stag^« In order of increas- 
ing tnmsparCTcy and comprehensiUlity a^ econometric 
moddst input^utput models* BLS^ES approach, and 
the mployi^^survey approach^ The format and darity 
of the written documentatibn for the pardcular modeU 
howaro', is an important factor In its comprt hensibUity t 
Very good do^iiiientatfoii, for example, can hdp make 
a complete econometric modd s^i reasonably 
understandable. Sq^arate docummiution nt^s to be 
provide to ftoali^ts and fon^asMi on the one hudg 
and 10 1^ techJdcaUy sophisticated user groups on the 
other. Th$ provision of very good docummtation of At 
latter ty]^ needs to be given much more mpltois, 
regardlM of the partlciilar approach. In pnctice, 
howeva^s it is more rmonable to ^p^t that idth equ^ 
levels of quality of documentationi the OSS approach 
and the employer suiv^ will be more understandable to 
the majesty of int^^^ us^s than econometrio or 
input^utput models. 



It is difficult to compare rigorously the relative ac« 
curacy of tte various foreMsUng approach^ based only 
upon faults to date. Ttiis is bmuiei In gramdp Ae pTo^ 
jected ^timat^ am only be compared idtb the actual 
figure during a ^en tM period in a ^vra labor market 
Mm* In g^^tf we do not taow how alternative technic 



gues would have p^formed under the lame condition. 
Th^e bive been several cas^ wb^e the ^tlmaiNis from 
^tmmtive models have b^n available for comp»iioni 
but u»o few to draw tf^/Mr/vt ednclusions«^ We can 
make only tentative judpnents about the relative ac- 
cu^r of the various apprMch^ and must remembo^ 
that thm can be ^de variation in accunicy emong 
modils of the suie general approach. 

Most expens apee tiiat employer survey^tes^ oc« 
cupational mplojnmt forfaits have not been useful 
becau^ of thdr low accura^. Among wnom§triQ 
madsIsM inpuhoutput modebi md slnglf^ugtion 
r§gmsl0n mod^ts of the OES approgcHt ifmt& fm been 
no eiwi^ mpiFiQf t§€hnlgu§. Based on the limits mn* 
pkiml rridmce and our theoretical inri^yt we can 
hypotii^iM tiiat, in cmfun labor mi^ket ma cbmes 
and f or certidn load industiy sectoii» econometric 
models wiU produce more accurate forMsts than 
sintf equation r^*esslon models/ In otih^ conditionsi 
then vriU be very llttie difference In forecasting ac- 
cur^. The ^me would hold for teiputHDuiput models 
a vib sin^eNequation regrmion models. The potoi^ 
tid for improving Ae accuracy of Input^sutput models 
by bettm' adjusting for lo^ conditions is not as large as 
Aat for ^:Onometri£^^dflijDr si 
ilonmodds. 

nat economttri^ or input^ou^ut models do not yield 
unrabiipiously su {n 
li^p pnrt^ to rae mostrdiprasi- 
bit for instablUty in local implo^Mt aft ei- 
ogeno^, rm^ outside the i^cture of til Ae maior 
approaches a^ h^y unprtdictable, ud am likely 
to l^d to Qiit^atic tttabni^^ 

economists or poUi^ analysts in the fors^ble future. 
TUs problm aris^ more from tte undardevdbpment 
of itt^ri^ of ^e Mhavim' of national and local 
ecraond^ rather than from the sMte^if-iAe^art of 
forecaiting Mhidqu^ themsdves. It s to 
improve local ocmipation^ forecasting, ^wiw^ em« 
p^isb should be ple€§d on lomil labor mat^^ 
Partic^tf attention should be paid to studying how dif^ 
f^ent eiEOgmous factonf have ^f^t^ ^e local ma's 
emplo^mffit base (mdus^ and oc^ levels and 

miJi) both in that area ud In similarly beha^g labor 
mtfketiurm. 

Hie rdative structure advantage and disadvantage 
of the four major approach^ are iummariz^ in Table 
1. 
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Local EconomiG Structure and 
Alternative Projection/ 
Forecasting Tectaniques 

A pvin^projeadon/fomiiting approach vriU yidd 
tetter rmUy for some t^^ of logal labor markets than 
for otbefi« 'Hiat Is beeauie eadi approach emphaiiji^ or 
d^aphasiz^ differint fa^on which influmce local 
m^nomic variabte, and ^ch load labor mi^kct to 
some e^teat has its own unique behavioral 
cbaracteriid^. Th^ characteristics make labor market 
areas r^pond diffemUy to such factors as genml 
econoniic development trends, natiohid burins ud 
^wtta cycles, shifts in nadonal and Int^natiomd 
economic structure, cbangei in govirmient fisc^, 
monetan^, and rtgulatory poU^, capital and labor 
miiration patiirasp and changes in tec^ 

Much tei is known about the complex relationships 
in lo^ economic structure than in the natiohd 
economyp Neverthdm, it u possible to id^ti^ sevM 
key dimen^ons of local econondc structure which hdp 
^Itin how different lo<^ emplb^ent bas^ r^pond 
to ifiediffmnt kinds of trends^ dismte ey^u^ 
tural shifts mention^ above* Tbms dmi^riom; cah te 
summarized as: (1) the aroi's relative sttbiUty ovsr na- 
tional ewnomic^^; (2) Industrie structure; and 
(I) ar^ mipatips ^^ds and agpegate popular 
don/economic^owth.^ We briefly discuss moh of 
thm dmmrions and tu^g^ wUeh for^Mti^^echni- 
qn^ ffi^ bM^tted f or iwtira^ 
aum » where the typm are loosely define vrith r^>^t to 
these Oree dhnenaoni of local economic structure. 

mt^ mdy a^MmB^ immia mu. Ammi^m IMA dmUMsm tow ham Mie hf 
mm mmsmm ^^^mm wai^ ^ Na ^^m^tlee eiM tow htm too 



The focus here mil te to identify those labor market 
ar^ typm where eidier econometric or input^utput ap^^ 
proaches mi^t well produce significantly more accurate 
t^get-y^ estimate of area industry emplo^ent than 
the iinj^e-^uaUon repession models recommended by 
BLS. 



Cfcmwl StabUlty of tht Labor Market Area 

Even^ local labor market wtm is affected by national 
burins ud powth cycl^, although the severity 
(amplitude) and duration of th^e aycles, as wdl^ the 
relationship of the lo^ economy to Ae'^^tional 
ayemge 0^ or la^, varies froni one labor m^ket area 
to anotho^/ The piuticular m a^ven 
tabor ioarket area r^ponds to these eKOfenous cycles 
d^iendSi in l^ge pvt, upon th# industiy: mix' ^ the 
labor nwket sv^k the di^ee of lo^^^ i^^ 
Unkag^ (industry agglommdon); and the fl^^ the 
lifecyde of the k^ lo^ indus^es« Economic antiys^ 
have calcula^ m^isur^^ of local econoini^- stability 
over busing and g^wth cycl^.3® ^ - ' ^ ' " 

Suffice it to My tibat the p^ter the instability 
(m^w^, in depee of fluctimtions:,of aggregate area 
mploym^t) of the locd mnomypf tte 1^ accurate will 
be any of fte stetisti^y based pn»jecdon or fore- 
m^g m€»d(di rince ^ exc^t employ^ jurveys jdy 
upon Usttfricid : iteta,^ "^^^ BL^r^ommended s^ 
^nation rep^on models, however, wbudd perf oim 
relativdy wor^ than f uUy s^ 
under more uiUtable Gnomic eonditioi^^^^ 
place h^vy ^phasis on a constant proportional rilP 
tionship tetw^ change in die national and local levels 
of indus^ employment. 'Hius, evim when Oogenous 

^Bm for gg^te, LJ. mm> '*SmMTempoi^ HmBm to Wmmmm QsamW* hi 



^11$$ pit^iipdons of ntttona! Msnomic randidons tete 

agmunt ^ej^it^ ^NtoU fli^^ 
tranra^ activi^, lo^ dlvtrgrac^ froa the natioaal 
■vmie i not iisto tccount. FuUy spmflrt 
maomi^c mpd^i OA tb^ 

iMMdt (^plmtwy tht 
vimiis ^ustioai wUah bitter refl§et or pr^et <^UmI 
flyehiadOQs is loeti mplo^mt (e.g.. tai^m rat^, 
bood lat^p wmploymmt rat^p coastrucUon aeUvityp 
etc j« But for labor market arm wfapse ^dieal 
b^vior ii-retetivdy ilindv to ttie utlpn^^^^ 
fyUy^q^fsed eeonoin^€ models are 
duet si^fiwatiy more aeeuiate ladtiitry raplo^mt 
forests thaii the BLS-rm»mmended modeU, biput^ 
ou^ul wMtiB can be smsidve to the effects of 
fluctuttioas on local ^ploym^t levds only to ttie 
test that Uie exogmous estimate of the locd share of 
GNP take into account the fact that labor mvket ar^ 
r^posd differently to national cycUcid fluctuations. 



LMtf Indiiitry SmictiiK 

Labor market arm vary considmibly in tmis of in« 
dustqr nm» the tj^es of products ^portt^, and the 
d^ee of loni interindusti^ Unkages. Togethi^ thm 
dim^ions d^icribe an arM's indus^ s^c^re* Arm 
mth dlff^ent industry smictura r^ipnd diff^Mtly to 
both: Mtlonal and lonl industry impacts ud to genmd 
^onomic dev^^dnent trmds/ Uffmmt proj^* 
tion/forecast techidqwi wUl be more or 1^ ammte 'm 
a given IcM^ labor nwket d^t^ding/in partp u;^^ the 
way in which the tedinique mk^ into accorat Am 
aspects of local indust^ structure. 

Fim» tihe QFpe of tadui^ mJx ^^tiy ^fects the 
ar^-s r^ponse to ^Ucal fluctoations. This was 
diaciassed above. Hie d^ee of local int^dusti^ 
Unkagmi ref eiijaAe ^tent to which local firms d^md 
upon OM another for purchases of inputs or for 
markets. A low d^ree of Mt^mdus^ Unka^ mms 
dial a Ugb^^ percentage of die locU firms' taput re^ 
qutonents are met ttrouj^ purcham from finns 
looted mitMe ittl^il i^onomy, rad ^ce versa, In a 
loM econraiy chm^eriM by rdativdy strong inter- 
induMy Itokag^p change in the CTplojnaient levU in 
one industry due, say, to a shvp drop in national de- 
mand, wiU stroiigiy affect tile employmmit levels in 
otik€r lo^ l^usti^. On^e oiA^ hand, in a load 
eranmny wiA WMk int^industn^ Unkag^i chug^ in 
mplo^fflt levdi In 6m Imd tndmtty wHl have only 
minor kn^^ on itbm loM mdustry sectors.^i 
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The impUeatiqns of thit discuMlon^^ chocking in- 
duster raiploimmt projection tecfa^ in 
arm of w»k Int^indust^ linlmfiii ^^e is no strong 
n^ for modds which emphas^ Indir^ local imiplojN 
mmt ImpajCte ^uch as ^onomeMc m input-otttput 
modds). In thm arm ^e "indirect^' effects oh 
mploymmt mU be mi^mal ud i^onometric or input- 
ouQ»ut mMds woiUd not si^flcantiyMprpve upoh t^^^ 
amuaqr of ringl^^ution re^mipn mc^AdSp Con- 
vmdy.^imom^c or input^u^ut mbddi would 
form sigDiftoutixbetter ti^u tiie slfglt-^ttation regr^ 
sion modds r^mmmded by ILS in arm witib rather 
strong int^bq^^ ]^ is ^d^e, 

hc^ev^p^ that tito nwA^ 

gro^^ v^^ int^mtion md fimctional specialiM- 
tion of plants b^ome characteristic of an hicrming 
nirab^ of induitoy sectors. 

The nature of 0e mark of ^e major report in- 
dusM^ is also a fa^r whicb aff^ts the abUity of a par- 
ti^ar t^hidque to (M^ate^awuimteiy vm*s future 
industry employm^t. Whether tile miufkeu for the ma- 
jor export pn)duca are prmiarily. r^bnal or sa- 
fio^/intmation^ gives some indication of the ^tent 
to which the Ip^ economy is Jnt^ated into the larg^ 
national ud IntOTUitional economic ^tem or is 
mlativi^ wMBcnnow, ; or 

to national mukeb and the naU^ 
economic ss^tmVw 
iiqpirove si^^mtiy^^ 
reccmm^diM m^ds^ 1 
phf^pbMd^U;^^^ 

dustrym^oymfSt jfp^^^ ; " 

Thm arf of raurse some classic of eitipqitional cups. 1 
^e impoitant one is the case^^^p^^ 
slh^e domiwit Initiitry^ natipn^ fmd Int^^ 
tiond m^etSi iMich Is h^^Uy i 
olig^listi^» but al^ hijgU^ 
Mc^e indus^^j^^g.^ 
d^ci^ticm. 1^ ammtdy 
in tiim arm r^u^^ a spphisti^ted /ii^ii^ 

ft^ture mariM ci^dUtio^ is so^im W i these c^ 
cumstanc^ ttiat evm &e l^t erf tfam mbdds iSiqpimay^ 
produm lifge forecasting ei^ 

SnnfliGrlyp wm in wU^ 
ttoutarly smitive to c^n|e in public poUd^ (e.g.p 
d^radent upon govenimait contracts) or have a high 
d^m of ^en^*ovramUp of Joc^ ^.g*f 
a Ivge propprtion of biuch plants of midti*plant tois 
or umts of coi^omemtes) present iMitentid^^ 
for thesingle-eguation 
fbrm^ me,^pnometnc^ i^^ 
be d^^iraUe for their okf^^ tdrt^t^ 
impacts of Utmiative future scenitfios. b the latter 
m^ however* the use of ^onomeMc or faput^utput 
m^ds would not necmai^y l^d to better fore^isti 




'-'^^/yf-^^if^^^- ^f'^^^'-y -^f^T 



d^m^'^^dlofir^ire based on other than strictly 
leoaomic criteria. , 



AMaM^mtlbii Tnnds ud Aggragate 
FopaUitton/Eeonomte Growtk 

Populadon mi^don is a inportm of 
compoaait of u area's aggrefate easaoaug powA 
late^ The and ^mpoddon of tibe net mipadon 
Ui/fmm an atea affeets both the d^and and supply 
rite of the local^bor markets l%e d^ for lo^y 
produ^ ecmsum^ goods and mn/icm wiU he shttply 
affected by dpuficant hi^ or ottt-migimtion. Sufflci^Uy 
inmaied dmand h^ wUl incr^se^t demand for 
Ubor In the relaU ud servfce m^ as wdl as in 
^ con^nie&n; On 'the suj^ply sidr, Infmi^tiofi mi teve 
soiDe j^maiei in cert^ o^patiofls, which in nim 
eodd: put a on new Job ^^tion faa wtidn ki- 

: dus^ies. bi-ai^ti^» on the oO^ h^dt «i have dif* ^ ^ ^_ , , _ 

fer^t kinds of imi»ets depending lapm the labor f oree cm^Iy the direct^ or Indi^ imj^i^'iSf 'iii^^^Ua- 
part^mtfmw ddn levels, and'a^^ ud s^ compc^tion tion ndpWtion on indu^tify kmplQ^mi levels usln^ oidy 
of t£e m-m^^i^rWhmkHofiB^^^t the imtt of in- a *Mo^ diareof natiohd^^wtli'^y^ 
m|^tfra;df:members of the bWjforee"^^ Fiilly:|^ffisd'| , 7^ " 

mmis^&t'^ lggd;i^bn€»ny to jobs^ the Ibcd oip^l^ ^mclM^^mgoj^^^ 
unemplog^not. j^lekwifi rise, havtait. s genmlly whi& i^timate.sut^^^£i^W "^"^^ ' 



_ lllis <^ 
^_ _ _^ Jf^p^^^ftar^Jab^^ some in- 
duMj^^^^is^havi^ a'p^itfv^ eff#^ on emplb^^t 
levdsl In ^ other- indmM^i ^^e l<^*term eff^ on 
emplq^^t ^n die opprate« 



T rllie demand for publ^^ 

Iwal tax levels are also generally 'slfectdlBy h^gh mt^ 
of in- or out-migration. What the sp^ic effesets wiU 
be, ud how th^twU ^f^^^'t^^^ 
d^^&lipm 1^ tn^e of in- or'^ou^^^^oiTQabor 
force pirtidpationi' age and sex composition)raiid can- 
not be gmer^y sta^. To the extent^Oat pr^ent and 
prospective; ar^- private sector business^ dp eoi^der 
arn ^ levf^ and quaUty of public sendee In 
ass^sments of lo^; business cUmate^ migration pat- 
t^^ ^n have a s^nd^ effect on Indiistry employ^ 
m^t through stimulating or retarding economic 
devdo^ent. 

Hon rat^i th§ m&d b gr^ier for som^ of 
demographic submod^Hofwlp project 'Change in ares 
population^ ar^ its imp^ts on l^ml labor supp^ and on 
the^ demarul for lo^l £qwmfr tgod^\af^l sehi^* 
Since ^gratibn mtei in mmyii^ 
hma growing wdl aliove the natibniri ayeragei^ to be ' 
volatile on an anniia/ ^S5ir» it b Ui^ikely iba^^^^^ 
^uadoni^^onmod^ would-be ableloifm^ist 11^^^ 



labor fdreel 



ftioir' 

rates,i^etc*-mp<A^ffifst^fpttnd 



^^Qo^^lgi^n^^^^^^l^^^c^ 



^mintG^ac^mtifd^ 
^e'ydividuA!^lUdti6n|fuU'iill^ 



^^^^ 
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at bibofsupply variabl^t Tht Univtrsity of Ariiona 
modds (Taylorp 1979) and the University of Tenness^ 
modd (Alper, 197S) offer good ^uapl^ of bow 
demopmphie trtads and labor supply ean be induded in 
oiltoaUciiis of ar^ Industry «mplo^ent. 

Input^utput models do not take into agcount 
population powth due to mipaUon or ghang^ in labor 
force composition^ Such factor must be exogenously 
^timated and truslat^ into the final dmand compo^ 
nent and household (production) s^tor, A separate 
population proj^tion modd or ^onometric modd nor-^ 
maUy would be need^ for that purpose. Employer 
surv^ would not be able adequately to take into ac^ 
count the impact of change in the area population upon 
industry employment demand, 

A typology of labor market are^ based on the dimen- 
sions cUscusspd above is pr^ented in Table 2. The table 
hdps to summartee under what condition econometric 

input^utput moddi might be e^pect^ to produce 
sig^ficantly better target^year ^timates of Industry 
mplo^ent ttan BLS-r^ommmid^ models, Since 
typolo^^ of real^world situations deliberately over- 
simplify in order to sharpen or clarify differences, the 
information in the table should be considered sugg^tive 
only. 



Other Inf onnatton Needs 



The sdectlon of the most appropriate techniques for a 
local occupatioral anployment proj^tion s^tem 
should d^end upon the particular information n^s of 
poliQrmak^ and planum* In most appUcadonSs tiie 
primary qu^on motivating occupational emplopaent 
projections has been^ ''What is the best ^thnate of the 
number of total Job openinp, by occupation^ in a pven 
target^yw*'? The answers to this question potenti^y 
help proptun administrators to undertake m^um- ud 
long-term planning of empldyment and training pro- 
pyls, to t'radonaUy'* inv^t inTaciliti^ and equip- 
ment, to plan voc-^ curriculat etc« The general of 
medium- and long-terai employment proj^tions has 
been to strive for an optimal match of vea human 
r^ources to an ^ttoat^ future dmand for labor. 
Each of the m^or approaches we have r^^^ is a 
mmis to provide answers to thb.class of qu^tions, 

Qu^tions involving the use of poUcy sim^tion are 
moim diffieidt to answ^. Here one asks, "What would 
be the bM ^^ute of job openinp (by occu^tion) in a 
^ven target^ywr // poUcy X or evmt Y occurs"? Ad^ 
vance Imowl^ge of ttt local empl^^ent im^cts of a 
certain poU^ or event co^d, for mmple, pve valuable 
1^ time to empio^^t plun^ to hdp miti^te my 
eMnomlc ^CM^ons or to meeta suddm dmand for 
c^ttdn labor skUls. PoUd^ invol^ng tax chuig^i ^le 



r^trictionsp mvironmentid regulations, definse facility 
location, etCt can in graeral have large local employ^ 
ment impacts. The abiUty to provide timely job- 
retrainiiig progrwis, to initiate a plan for worker 
omimhip in the case of m izominint plant closing or to 
plan oth^ short'temi relief responses could be im- 
prove in situations* where the siie and sectoral distribu- 
tion of the miplojment impact could be known mth ad« 
vance waning. 

If the i^licymaker wishes to build a capadty to ad- 
dr^ tills ^ond class of qu^tioiu in addition to the 
^t class, ^en the potential sensitivi^ of the alter- 
native t^hniqu^ to policy variable b^m^ the key 
coniideiation« This was discussed in the opening section 
of the second chapt^i econometric modds and, to a 
somewhat l^ser ^tent, input-output models offer a 
considmbly gmt^ capacity Here thm the other ip- 
proacha* Yet even with Ae -most policy-sensitive aud 
detmled ^onometric model, poUcy simulation has re^^ 
mained a hii^y imp^fect art with fr^uentiy disap- 
pointing reside. Because of ttiis imperfection ud the 
hi^ cost of undertaking such an effort at the load levd, 
poli^ simulation has not yet been widdy adopted in 
iMal public agenci^. It has been used in the policy 
analysb proem more often at the St^ and National 
governmrat levels whei^ data is more complete and 
where proj^tions are made at a higher levd of spatial 
aggr^ation. 

The discussion Aroughout this report has f ocus^ on 
alternative t^hniqu^ for projecting occupational 
mplosroent in the m^ium and long t^m (at least 1 Vi^2 
ymn)* For devdoping inf onnatton on curr^t Job op^- 
inp by occupation or skUl requlrments, or for very 
short-tmt employment projections, other crit^a 
become more important, and the relative ap- 
propriatenesi of the technique may shift. 

Prior CaUbratioii and Develop- 
ment of Models for the Area 

In the last few ymn tiie use of eeonomeMc models 
(and, to a Im^r ^tent, of input^utput modds) in State 
and Fed^d Govmnint poU^naUng h^ si^ifimtiy 
Incms^* Concern ov^ the fiscid crisii, dedining 
school emoUments, ud^oi^ig dmud for public ^r- 
vl^ has led ppU^nakti^ in VMOUs piibUc agenda to 
mnploy economeMc modds for ^timating such 
\wiabl^ as uniiai Wt revenue, the numb^ of school- 
a^€hfldrm» tmmplc^ifment mM, welf^e loadsrto,. In 
some^^i^ the modds have bt^ dtirdo^ «id 
opmt^ '*ln-hpuse," In other wm tt^ have been 
devdoped at S^te univmiti^ or by pri^te ^onomic 
foreeaitm under contract to pubUc ag^d^. If an 



^onomftric model (or input-output modd) has been 
ciiibrit^ for i given local eoonomyt it possibly may be 
us^ to develop detailed area induitn^ employment 
forecasts evin it it was originally developed for other 
purposes. Because other agenci^ would already be pay^ 
ing the maintenanQe and operating costs of the model, 
there would be little or no costs to the SESA or other 
employment and training-relate agencies. Such 
characteristici of the model as degree of Industry detail, 
definition of Industry categories* and the length of the 
forecasting period should be checked carefully, 
however, for their suitability for occupational employ^ 
ment projection purposes. 



In additiout the general structure of the model should 
reflect the indust^ itnicture of the local economy (e.g*, 
if the loc^ ^onomy la built around durable goods 
manufacturing, the model should reflect that m* 
portance). If any incompatibilities were to ^st between 
the model and the oth^ elements of the projections 
systemp it may be possible to correct for these by making 
appropriate adjuitmenti to the modeL In fact, however, 
many models which exist are not capable of providing 
iufficiently detailed industry employment forecasts^ 
they would require revisions so m^or as to be unfeasi- 
ble. 
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significanify higher accuracy in iargH-ymr estimates usan of projcctioni. Tht rtview, issfiimeiit. and id- 
of industry empioyment ov§r thos0 obtained with juitrngnt proems should includt disgussion and ivalua- 
singis^quation regression models. These areas in- tion of the validity of alternative assumptions about 
dude those which ^hibit dironic unstable industry future conditions which will underlli area projections, 
employment patterns, have particularly stroni local Means to tike mwimal advantage of the insights and 
interindustn^ linkage (agglomeration), or experience knowledge of the local labor market developed by local 
very high rates of growth (s^ Chapter 3). On the busin^men, union officials* academics, and other 
other hand, improvements In the specification of public agency staff in the review, assessment, wid ad- 
single-equation regression models can XmA to im- justment process should continue to be encouraged, 
provements in accuracy over current efforts. There is 6. Cost-efficient methods for generating or 
no general answer to the question of whether a simulating area^pecific industry-occupation matrices 
"satellite model" or an "endogenous model" should be further developed and tested by the SESA's 
strategy is the best econometric approach. The sdec- with the technical support of BLS, Tests of area 
ilon should depend upon the particular matrices simulated from the State matrices In Oregon 
characteristics of the la^r market area* and Colorado are currently being performed. The 

3. The use of employer surveys for the direct development and testing should be mcpanded to a wider 
development of medium^ and long-term occupational variety of States and labor market areai. Analyses to 
employment projections is not recommended. Thisap* discover if there are other good stratifying variables 
proach lacks theoretical validity and has been besides size of establishment and industry sector should 
demonstrated to be unreliable and inaccurate in several be performed^ 

evaluations. Employer surveys do have potential value 7. Improved procedures for estimating future Job 

as a mmis of obtaining other types of ar^ labor market openings due to replacement needs should be developed. 

information, but only when standard surv^ research Curr^Uy the SESA's In the OES system estimate job 

procedures are followed. ©peninp due to sep^atlons from the labor force due 

4. The accuracy of the BLS-recommended single- only to deatiis and retiremmits, using the working-life 
regr^ion models can be improved through more table method. Other Job s^^ation components, in- 
careful and discriminating specification of the in- eluding those which vaiy signif icanUy across areas or 
dividual equations for particular industry sectors in a across occupations-^quits due to out-migratlon and 
given labor market area. The variable choices should be separation due . to occupational mobility, respec- 
based upon industry-by-industiy analyses of how tively— are not taken into account, althou^ many 
emplosmnent levels in the local ^onomy have changed in analysts consider th^e two labor force separation com- 
relation to fluctuations In ttie national economy and In ponenti to be particularly Important. Since the analytic 
similar labor market areas. It should not be expected, constraints here have been primely due to data 
for instance, that the variable which are the best predic- unavailability, new source of data need to be con- 
tors of change In miplosment In one indust^ (e.g., total sider^. 

national industry emplo>TOent) are those which will be 8, The relative strengths and weaknesses of each of 
the b^t predictors In other industries. Moreover, the the various elements of the OES ^stem should be 
hm set of independmt, or pr^ictor, variable In a evaluated empirically. PropOMds for making large in- 
^ven induitry sector will not n^^sarily be the b^t set v^^ents to improve particular elements of an area's 
for other labor market areas. Analyse lading to im- projection sys^m (e.g., the indust^ employment pro- 
proved specifications of single-equation models should j^dons, or the Industry-occupation matrix) should be 
be pof armed at the State and locri levels with made with the knowledge of their Ukely Improvement of 
guideline and recommended proc^ur^ develops «id tiie system a whole (I.e., its finri product). It is possi- 
provided by BLS. In aU cas^ the variable choice bit, for instance, to d^rease tiie error in Uie industry- 
ihould take Into account ease of data availabiliQr. occupadon matrix significantly \iitfiout any sl^ficant 
5. SignVkanily greater emph^is should be given at Incr^is^ m the accural of target-year total job open- 
the State and local levels to d^loping and implement inp if, say, job openinp due to labor fwce separation 
ting a p/vcg^ of careful and imightful rm^iew^ o^^- for a particulm' occupation are 10 tlm^ as Ivge as job 
m^enti and ^Jmtment of indmtn^ employment projec- openings due to ^onomic ^pusion. As a basic princi- 
tjonsjvhlch emerge from any statistically boMd models, pie, Inv^tmepts in improvemmt should be directed at 
'raa r^r^mts one of the b^t opportu^ti^ for im- tiio^^ el^mts. of tiie^^^ ffmmt 
proviflif m arM's ocra^tioiuy mployment projection Ukdy improvement to the sys^ as a whole, 
systm. Support for improidng local labor market 9.^po^is to Incre^ the level of occupational 
ualj^i Aould pvra ^BLS, NOICC, ud ETA. A detail, or the spatial dl^ggr^ation of the projections In 
gttldeb^k pr^ar^ by rd^ant Fedend agoiciei, wth efforts to better meet users' nHds for labor market in- 
SESA's, desmbtaig ^t^nadve proc^s^ and exrapUtfy fomatton should be carefully §m^d to avoid com- 
ihould be dbtribuM «ddely to both pro\dders and promising the theoretical or statisti^l validity of the 



pfojecHom th^nmlvm. Th0 ^tmUsi benefits of in- 
Qim^mg the level of o€Cupational detaO must be 
comid^^ in view of the oipaeity of the local pro^ 
grw/s^ee ddbery eomponents of the CTplopaent 
and tndntng/voradond ^uoidon system to eff^tively 
utOize the ffwm detiul« The loss in reUabtUty of the 
data at greater levels of detail must also be eonsider^, 
based upon assMments of misclassifiQation of 
mployers- Job titl^ into OES ocQupational categoric. 
Under no eircum^tinc^ should proj^tions be 
generated for spatial units smalls than labor market 
areas« 



The development of indusUy or oeeupational projec- 
tions for subiabor markat areas is not reeommend^. 
Oceupadonal projections as used in the planning pro^ 
c^s should reflect the entire labor market mm^ oAer- 
wise serious planning inadequacl^ may oeeur through 
the f^ure to reeognize Qommuting of workers between 
Jurisdictions within the labor market area. Subiabor 
mm^ket ar^ proj^tions may (1) miss possible job op- 
portuniti^ in other arm within the labor market ar^« 
and (2) may 1^ to 0€€Upatlona^ latq^ly/demand Im^ 
balance by ignoring the fact that employers in the sub- 
area may be hiring worken from otho' parts of the 
labor market area. 



Appendu A 

A Partfal Inventory of Local Econometric Models 



State 



Proj^t/RefereDce 



Arizona 



Califoniia 



Colorado 



Economic For^^ting Model 

Divisipn of Economic and Busing Ristarch 

Univcnity of ^izona 

Tucson» Ariiona 

Carol Taylor, Proj^t Dir^tor 



Econon^c Foresting Model 

Division of Economic and Busincii Res wch 

University of ^^na 

TucsODp Artona 

Carol Taylor, ProJ^t Director 

^'Building Smidl Rfgjon Econometric 

Moddi: ^timsion of GUckmu's Structure 

to Los Angela/* Journal of Regional 

Sefe«t,VoU14,No,3. 

Owen P. HiOl ud Joseph Licui, Authors 

The Santa aara County Modd 

Coun^ of Saiittt Clam Pluning ^^parta^t 

R« Goldman 



Brief Description 



Labor Market Information System 



UniveFSiqr of Michigan-^Wa^e S fete 

Univtrsi^ 
Malcolm S. Cohen, Auttor 



Phoenix SMSA: Up to 2-year forecasting 
period, annual estimate; proj^ts in- 
dustry emplo^ent at the 2- and 3-digit 
SIC level (j9 sectors) 

Tucson SMSA: Up to 2-year forecasting 
period, quarterly estimate* projects in- 
dustry raiployment at the 2-digit SIC 
l^el (43 sectors) 



San Francisco; (Same as for Phoenix, otcept 
63 sectors) 



Los Angeles SMSA: Annual estimates; pro- 



turing^ wholesale and retail, govemmentt 
rad oth^ (s^ic^p F.LR,) 

Santa Claim: Documentation unavailable 



Denver SMSAr^recasting period up to 9 
quarters, quart^ly ^tim 
dusby raiploynient at the 1^ and 2-digit 

, . ...sicie^-r' ■ V- ■ 



Florida 



Unty^Q^MFl^rida 



li£ucisaM^pfdje^ Mmtor 



^p^odiip t6-5^yearsV qiwto^ly estimates; 
and 2^t SICimei;(2^^^ 

Atlanta SMSA^^FAfScaft^^ up to 5 > 

years^V^quitirt^ljf v^^ fni " • 

dusti^,^Blb^l^tM i*aigit 

:.0^^mi&»m^ 
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Appendix A (Con- 1.) 



State Proj^t/Raferenct Brief Description 



Massachusetts EcoQOmie Fomasting Model Sprlngf ield-Holyoke-Chicopee: Fortcasting 

Division of Ecoaomic and BuimesiR^eErch period up to 2 years, annual estimate; 

Umversity of Arizona proj^ts industry tmployment at the 2- 

Tucson, Arizona digit SIC level (46 sectors) 
Carol Taylor, Proj^t Director 



Michigan 



New York 



Labor Market Information S^tem 
Institute of Labor and Industrial Relations 
University of Michigan^ Wayne State 

Univei^ity 
Malcolm S. Cohen 



An Econometric M^el of the Buffalo SMSA 
ijchool of Managment 
State Universtty of New York at Buffalo 
Robert T. &qw, Dir^tor 

The New York Re^on Econometric Model 
Wharton Econometric Porec^ting Associates 
369 L^dngton Avenue 
New York, NX 10017 
Dr« NucyManteU 



Detroit SMSAi Up to a 9 quarter forecasting 
period, quarterly estimatei; projects In- 
dustry employment at the 1-di^t and 2- 
^git SIC level 

Buffalo SMSA: (Documentation unavailable) 



New York SMSA and New York City: Up to 
10 year for^ast period, annual ^timates; 
projects industiy employment for 23 sec- 
tors 



Ohio Quart^Iy Econometric For^asting Model 

for Dayton SMSA 
Depanment of Economics 
Wright State Univmity 
Dayton* Ohio 

Mark Fabiycy, Project Director 

An Econometric Forecasting Model of the 
Cleveland MetropoUtan Area 

Case Western R^^e University R^earch 
Program in Industrie Economics 

C. Loxl^ and M.D, McCarthy 



Dayton: Forec^ting period: up to 2 quarters, 
quarterly estimatei projects industty 
mplo^ent for manufacturing and four 
2-^pt manufacturing sectors 



Cleveland: (Documentation unavailable) 



Pennsylvania 


Econometric Model of the Philadelphia 

Region 
Department of Econonucs 
Univ^ty of Penniylvuiia 
Philadelphia, Pa. 19174 
Norman J. OUckmu^ Project Dir^tor 


Philadelphia: Annual ^timates; projects in- 
dust^ emplo^ent at the 1 -digit and 2^ 
digit SIC level (23 sectors) 


Tennessee 


Economic Foi^^ting Model 

Division of Economic and Business Research 

Univml^ of ^izona 
] Tu^Qi ,^1iona 
, ^ Carol Taylor, Proj^t Director 


Mid-Cumberland EDD: Forecasting period 
up to 2 yem, annuid ^timat^i proj^ts 
industry emplopamt at the 2Hd^t SIC 
level (52 s^tors) 



Appendix A (Con'tO 



State 



Utah 



Prajtct/Rcfertngf 



Brief Dfscription 



The Tenness^ EcQnometric Model (TEM 11) 
Cinttr for Businisi and Economic Resiar cb 
Collie of Business Administradon 
University of Tenaeisti 
Neil Alper 



Chattanooga, KnoxvUle, Mimphis, Nashvlllti 
Annual forecasta, tested up to 4 to T^year 
foregastini period; proj^t Industry 
employment at the 1-dipt SIC level (9 
i^tors). But ingluding two manufactur- 
ing sectors^ 

Comment: Metropolitan industry 
employment derived indir^tly, from 
estimate of State Indust^ employment 
and metropolitan Industry output 



Economic Foreeasting Model 

Division of Economic and Business Research 

University of Arizona 

Tucson^ Ariiona 

Carol Taylor, Proj^t Dlr^tor 



Southeast Utah EDDi Forecasting period up 
to 2 years, annual climates; projects In- 
dustry emplo^ent at the 1- and 2-dipt 
SIC levels (12 sectors) 
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AppendK B 
Mflthematicfd D^riptioni of 
Proj^tf on Techniquts/Models 



1 ,§ingle^iimtlon Rep^ton Modeli 

where B|^' (dependtst viable) denotes the 
^tfmalfd target^yetr ami CTplo^Mt 
Jevd for indiiMysMor i 
j^f - (indepmde&t i^riable) denote ttrget^ 
y w ^ttnat^ of natioAal wplo^mu 
iadiutry i 

jlq draot^ the time variable, frequently 
ptm§d as the lag of tiie depmd^t 
variable 

Other ind^mdent ^riables as appropriate 
a|t b|j|t..b|Q deiiote the r^Mion coefft 

mnu estima^ In the ealibmtion pro- 

eess 

ej denote the r^idual or error tenn 
2. Clasdcal Shift-Share Modd 

*US*+l/US^+Ei*PiVEi«-l-USiVuS^^ 

wh^ Ej^'^l ^ ^get^y^ ^tunate of local 
mpli^atnt hi indiis^ i 
E{V« tei&*yw local employment, to- 
dustryi 

ggjt+1 SB tariet^y^ estimate of national 
CTplo^fnt« Indus^ i 
A Imerimr natimal mploym^t, 
isdustiyi 

U§*^ I »i tafgft-y^ ^timate of total 

natfOuL^pl^miAt 
US^ w „ba»y^ total national mpl^- 




X ^ (I^aHy 

where X] Is the target^year output of local industry 

i. 

ay are the ratios of i purchase by indus^ j 
from industry I to total production of in- 
dustry J, 

Y] is the final demand for goods and ser^ 
vim of load industry i« 

In matrix fpimi 

X is an nxl vector of local indus^ outputt 
A Is an nxn matite of technical coeffici^ts, 
Y is an md v^tor of final demand by 
indimtiy 

I is u mm idmtity matriXp and IhAY^ is the 
inv^ie of {I^A] 

4.FuUy-Specifi^ Rf^onal Econometric Models 
yit + »-f(Yjt+l.%t+l,et+l) 
or 

where Yi*+ * IS ttie i^ endogmous variable in the 
tvget^year 

Zjg* + ^ fa the k*^ oiogenous variable in the target-year 
^ut include lagged endogenous variables) 

e is Ae error in the target^year estimate of Y|. 

In matrbc fomi» for a syst^ of n equations^ 

B is an nxn matr^ of rti^ession coefficients 
: aft at radioi^^ 

Y^"*^* is lud ^vegtor of endogenous 



Z^^i is an victor of endogfnoui 
variablei (tncludmg la^ed tndogenous 



variable)* 
e ia a vector of n trror ttrms. 
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